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THE DEVELOPMENT OF THE TELEPHONE. 

One of the marked characteristics of twentieth century 
civilization is the development of means for rapid and con- 
venient transportation and communication. Electrical sci- 
ence and electrical engineering have had a prominent part in 
both, but it is in the art of communication that they have 
taken the most commanding position. In the annunciator, 
the automatic block-signal, the telegraph, the telephone and 
finally in wireless, it is the electric current which is the es- 
sential element. Of all of these, it is perhaps the telephone 
which has come to be the most widely used and the most in- 
dispensable, in business, industrial and household affairs. 

Not only has the telephone become an absolute necessity 
to the business office, and a very widely used luxury in the 
home, but it is gaining wider and wider use in all manner 
of industrial operations. Not only the shop and the factory, 
but the mine, the farm and the logging camp, have been in- 
vaded. The army post and the ocean steamer alike feel 
necessary. It is coming into more and more extended use 
in train dispatching. In fact, every activity of organized 
society today finds the telephone an indispensable adjunct. 

The consequence of this attitude of the general public 
tas been one of the most remarkable growths ever recorded 
in any industry. It is in America, however, the land which 
gave birth to the first practical electric telephone, that this 
instrument has found its most extended use. The original 
experiments of Bell were made with the idea of aiding an 
unfortunate class of society, the deaf mutes. The result of 
his invention has been to aid society to an extent unmeasur- 
able. The present status of the telephone, however, has 
come only by the aid of many accessories which have become 
fundamental parts of our telephone system. The original 
Bell receiver had to be supplemented by the carbon trans- 
mitter and by the switchboard system. The carbon trans- 
mitter was not long in being perfected, the work of Edison, 
Blake and Hunning following rapidly upon that of Gray and 
Berliner, in which the idea of variable resistanee had al- 
ready been incorporated. 

The development of the switchboard has been a more 
gradual one, and may be said to be still in progress, as new 
details are being worked out from year to year. The switch- 
board for automatic operation is comparatively a new crea- 


tion. The magneto and the common battery systems are 
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both in vogue in connection with manual boards, but the 


change to the common battery is a matter of steady 


evolution. 
In a series of articles to be published in our columns in 
Mr. Herbert N. 


the near future, Casson will review the re- 


markable development of the telephone system from _ its 


early beginnings up to the modern long-distance transmis- 


sion of speech which has been made possible by Pupin’s 
coils He 
foreign countries, including the invasion of Asia and Africa. 


That 


loading will also describe the development in 


America has been in the lead, not only in the de 
velopment of the telephone, but in its use, is made very evi 


dent when the statistics of the exchange are examined. We 


vive in this issue a statistical summary, accompanied with 


diagrams, illustrating the rapid rate of increase in_ both 


equipment and number of calls, and demonstrating how 


much more widespread is the use of the telephone in this 


ountry than in anv other. The figures are almost startling 


and will certainly be illuminating to those who have not 


heen in toueh with the t ‘lephone situation 





FIRE-INSURANCE RATES 


\t a meeting of the lowa Association of Local Fire 


insurance Agents, at Des Moines, Ia., June 16, it was decided 


to ask State Auditor Bleakly to frame an administration 


measure providing for state supervision of fire-insurance 


companies. Under the proposed law the companies will be 
required to file their schedules of rates with a commission 
or the auditor of state, and any person believing his insur 
ince rate to be excessive may complain to the fire-insurance 
COMMISSION 

This is a move in the right direction and if the proposed 
measure becomes a law it will have the immediate effect of 
improving the quality not only of the buildings themselves, 
but of the electrical and other accessories within them. 
Hitherto there has been little incentive on account of lower 
insurance rates, to make buildings fireproof. An owner of 
a fireproof structure should be given a much lower insurance 
rate than accorded to the owner of a building not scientific 
ally safe-guarded against fire, and although this is already 
done to some extent the differentiation is not nearly as much 
as it ought to be. Consequently there has not hitherto been 
anv great inducement to spend the little extra money needed 
to render buildings fireproof 


The 


greater indeed than it is in other important civilized coun- 


fire loss in the United States is enormous, much 


tries. We hope the proposed law in lowa will become effect- 
ive and that other states will follow along the same or sim- 
ilar lines. Fireproofing should be encouraged, and this can 
be done largely by reduced insurance rates. Of course, most 
electrical work is made practically fireproof at present, but 
when the building is also made proof from fire, there will 


be fewer fires wrongly attributed to electrical causes. 
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A CONCRETE UNIT OF LIGHT. 

Our present photometric standard of candlepower is the 
result of an agreement between the representatives of the 
gas and electric lighting, industries and the standardizing 
laboratories of England, France and the United States. Its 
legal standing is very questionable, as no action has ever 
been taken by Congress to fix any photometric standards. 
There has been no general demand for such action becayse 
there is no general agreement as to what will constit 
The ori 


sperm candle has sunk into utter disrepute on accow 


s*tisfactory fundamental primary standard. 
its unreliability. Other flame standards, such as the \ 
Harcourt pentane lamp, the Hefner amyl-acetate lan 
the Careel lamp burning colza oil, have met with som 
in England, Germany and Franee, respectively, but a: 
entirely satisfactory. They are all dependent upon 
pheric conditions, and even when all known correctioi 
made, the agreement between duplicate lamps, with o 
different sources, is not all that could be desired 
Violle standard, based on the light emitted from the s 
of platinum at its melting point, would seem to be 
definite and reproducible standard, but experimenta 
culties stand in the way of its adoption. The suggestion ot 
Messrs. Waidner and Burgess to substitute for the sur 

of the platinum, an aperture in a hollow *‘ black body”? whic! 
is immersed in the platinum, would improve the experimenta 
conditions somewhat, but an actual trial of this proposition 
is lacking. 

The recent studies by Messrs. Sharp and Millar at the 
Klectrical Testing Laboratories and of Rosa and Middlekauff 
at the Bureau of Standards have demonstrated that the in 
candescent electric lamps used as secondary standards main 
tain more definite and reproducible values than can be don 
by flame standards. Moreover, if used at a definite wattage 
the constancy of a seasoned lamp extends over a much long 
period than when used at a definite voltage. By using 
number of such lamps, and from time to time replacing : 
as show marked changes with respect to the others, a st 
ard of light can be maintained more constant than by} 
ence to any other primary source. Doctor Rosa is cr 
with the statement that a standard could be maintained 
this manner for a century with an uncertainty of muc 
than 0.1 per cent. 

On theoretical grounds it is always deemed desira! 
define primary standards in such a manner that they « 
independently set up and reproduced, that is, so that t! 
struction of all existing standards would not ineur any doubt 
Practically this 


Re liable 


copies of the fundamental standards can be kept in different 


as to the magnitude of the standard. 


little consequence and is not generally followed. 


places, and a catastrophe that may render any one wort/iless 
is not likely to affect the reproducibility. 


Our fundamental standards of length and mass are 1D 
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the form of concrete specimens of platinum-iridium, copies 
of which are carefully preserved by most of the civilized na- 
it would be possible to define a unit of length meas- 


t10ns. 


ure in terms of the wave-length in a vacuum of a particular 


in the spectrum of cadmium or some other elemental 


tance. thus making the standard independent of any 
rete body, but dependent only on some property of a 
cular substanee. Yet this is not done. 
\eain, our electrical unit of resistance is defined in 
s of the properties of a certain substance, mercury ; yet 
tically it is found that concrete wire standards maintain 
er accuracy than can be secured by referring to the pri- 
» standard. Practically, mereury resistance standards 


only referred to oceasionally by some of the national 


standardizing laboratories as a check against any possible 
simultaneous changes in the wire coils which are used as 
ondary standards, and the Bureau of Standards has main- 
d resistance standards since its creation nine years ago 
out the necessity of such a reference to a primary mer- 
ry standard, although preparations for such a comparison 
in progress at the present time. In England the Board 
of Trade has maintained electrical standards for some years 
by means of a wire coil, a current balance and an electro- 
static voltmeter. This scheme has been severely criticized, 
its principal weakness lies in the fact that no copies are 
d elsewhere to provide against destruction or change of 
originals. 
lhe adoption of the average value of the candlepower 
a number of selected incandescent electric lamps operated 
it a definite wattage, as a conerete standard for the candle, 
suld seem to give a practical standard which would be 
‘+h more definite than any independently reproducible 
stendard, which is superior only from an idealistic stand- 


nt 





OTHER PHOTOMETRIC UNITS. 
The discussion of problems in illumination requires the 
of other magnitudes in addition to intensity of light. 
ere has been some diversity of opinion as to what magni- 
ies are necessary and as to the size and names of the units 
Dr. E. B. 


sa at a recent meeting of the New York Section of the 


ich should be employed. The paper read by 
luminating Engineering Society, and reported in our last 
sue, puts the whole subject in a very clear light and offers 
sis for a thorough-going discussion of this subject. 
The time seems ripe for some definite action in this mat- 
r. The various societies interested, such as the Illuminat- 
ng Engineering Society, the Gas Institute, and others, 
night well appoint a joint committee on this matter, and be- 
sides making definite recommendations as to units, secure, 
possible, similar action in other countries. 


‘here is at present an unfortunate use of some of the 





desired units in two senses, one depending upon the hefner, 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





1307 






the other upon the international candle; but it ought to be 
at least possible to secure adhesion among the nations using 
the same fundamental unit to a definite and approved sys- 
tem of photometric units which should leave no ambiguity 


in the terms and units employed. 





THE CONVENTION OF THE AMERICAN INSTITUTE 
OF ELECTRICAL ENGINEERS. 

Following the policy of recent years, the annual con- 
vention of the American Institute of Electrical Engineers, 
which has been arranged to take place next week, is to 
be held at a summer watering-place. Moreover, it is a 
resort which, while providing diversion for the hours out of 
cal- 
At- 


tendance at the convention will combine the features of a 


meetings, will not furnish distractions of a nature 


culated to interfere with attendance at the meetings. 
vacation with all the advantages of intercourse and dis- 
cussion usually attached to such a series of meetings. 


White 


region, is an ideal meeting-place in every respect except 


Jefferson, New Hampshire, in the Mountain 


accessibility. To the residents of New England and East- 


ern New York it has even this recommendation. For the 


consideration of future committees on meeting-place, we 
offer the suggestion that equally favorable resorts might 
be found in more central locations, such as the mountains 
of Pennsylvania and Virginia. 

On account of the meetings held this year at Char- 
lotte and at San Francisco, it may have been thought 
that it was unnecessary to choose a central point for the 
annual convention, but the success of every convention is 
partly dependent upon the number of members who can 
find it possible to attend. 
the 


held within 


territory bounded on the east by the Allegheny Mountains, 


No annual convention has ever been 


on the west by the Mississippi River and on the north by 


the latitude of Chicago. Yet the membership in these 
central states is large. 

The programme of the convention is attractive, and 
the time has been divided up between definite subjects, 
under which the various papers have been classified. This 


is a very commendable feature. 
It is to be noted that, owing to railroad arrangements, 
the opening of the convention has been postponed until 


Tuesday, June 28. 





THE INDEX FOR VOL. LVI. 
With each copy of this issue there will be distributed a 
supplement containing the index of articles appearing in 
Vol. LVI of the 


TRICIAN. It is urged that these be carefully preserved as 


ELECTRICAL REVIEW AND WESTERN ELEC- 


the publishers can not meet requests for extra copies. Some 


slight changes have been made to render the index more 


useful for reference. 
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Convention of the American Society of 
Civil Engineers. 

The forty-second annual convention 
of the American Society of Civil Engi- 
neers was held in Chicago, Ill., June 20 
te 24. Headquarters were established 
at the Hotel. 

The first meeting was called to order 


( ‘ongress 


at 10 a. m. Tuesday, June 21, by Presi- 
dent John A. Bensel, who complimented 
the Association on what will probably 
be the largest attendance at any con 
vention in the history of the Society. 
the 


annual presi- 


the 


He then delivered 


dential -address, reviewing past 
work and expressing his desires as_ to 
the scope of work to be done in the fu 
This was followed by the report 
of the Board of the 


ter of a proposed special committee to 


ture 


Direction in mat- 


report upon the preservation of wood. 
The time and place for holding the 
Was next con- 


annual convention 


sidered, and the secretary read the sug 


next 
gestions offered by a number of dele 
gates. He also read several cordial in- 
vitations extended by various cities to 
the Association. In the discussion sev- 
eral members mentioned the Isthmus of 
Panama as a logical place to hold the 
next annual convention in view of the 
unexeelled engineering opportunities 
offered in that locality. 


the question was referred to the board 


Upon motion 


of managers for their action. 

The report of the special committee 
on rail sections was next presented, and 
and sugges 


several recommendations 


tions made. This was followed by an 


extended report of the committee ap 
pointed to formulate the general lines 
whieh will be followed in legislation 
affecting the practice of engineers. This 
report outlined the situation in the ma 
jority of states, noting particularly that 
only few were engineers ex- 


in a very 


empt from securing licenses 

The report commented at some length 
upon the most advisable course to pur- 
sur In the diseussion which followed 
it was indicated that the majority of 
the members thought it impossible to 
effect 


ceptable To 


legislation which would be ae 
all conce rned 

This coneluded the morning session. 
rhe programme fot the sueceeding days 
was carried out essentially as mentioned 
June 11. Several en 


jovable excursions were participated in 


issue ot! 


mn our 


during the days, and in the evening il 


lustrated lectures were delivered on 


important engineering projects. 
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MASTER CAR BUILDERS’ ASSOCI- 
ATION. 


\NNUAL CONVENTION IN ATLANTIC CITY. 


The forty-fourth annual convention 
of the Master Car Builders’ Association 
was held in Atlantic City on June 15, 
16 and 17. 
tionally well attended and a great deal 


The meetings were excep- 


of interest was taken in the discussion 
of the reports of the numerous commit- 
tees through which the bulk of the as- 
sociation’s work is conducted. The con- 
vention of the American Railway Mas- 
usual, 
the 


dates being June 20, 21 and 22; a sum- 


ter Mechanics’ Association, as 


followed that of the car builders, 


mary of the latter convention will be 
given in next week’s issue. 

On the assembling of the Master Car 
Builders’ the Greek 
Temple of Young’s Million Dollar Pier, 
Mayor F. P. Story of Atlantie City wel- 
comed the association and W. E. Fow- 
President F. H. Clark 
address in 
the 


Association in 


ler responded. 


then delivered his annual 
which he referred particularly to 
improvement in the matter of delays of 
the Federal safety-appli- 


ince act and its probable effects. See- 


cars to new 
retary Joseph W. Taylor then presented 


his annual report. Treasurer John 
Kirby presented his report and asked 
that he be relieved from his long official 
After 


the nominating committee had present- 


connection with the association. 


ed its report the committee on revision 
of standards and recommended practice 
submitted a long report for discussion. 
Other reports considered were from the 
committees on train brake and signal 
equipment, brake-shoe tests, and rules 
for loading materials. 

On the second day among other re 
ports considered were those of the com- 
mittee on the revision of rules of inter- 
draft 
appli 


anees, freight-car trucks, splicing un 


clearage of cars, coupler and 


equipment, car wheels, safety 


derframes, car framing, tank cars, train 
pipes and connections for steam heat. 

At the opening of the last day of the 
convention the joint committee of the 
Mas 
submitted 


Master Car Builders’ and of the 
ter Mechanies’ associations 
a report on the long talked-of consoli 
dation of these two bodies: with the re- 
port was submitted a tentative draft of 
a constitution in which the consolidated 
hody was named the American Railway 
After a long 


Mechanical Association. 
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and spirited diseussion the report 
the table vear 
There were then considered reports on 


was 


laid on for another 


classification of cars and salt-water 
drippings from refrigerator cars: to 
stop the corrosive action of th. 
that salt 


drippings be retained in the i 


latter 


it was recommended water 
tanks 
and drained off only at icing stations. 
Other reports presented were on the 
mounting wheels 
axles, springs for freight-car 


train lighting, and 


pressures on and 
‘ucks, 
lumber = x) 
tions; the committee on train lis 
submitted a number of suggestions. 
the 


the election of officers for the « 


Just before final adjournment 
suing 
year was announced as follows: Pres- 
ident, T. H. Curtis; vice-presidents, A 
Stewart, C. E. Fuller and D. F. 
ford; treasurer, J. S. Lentz; ex 
committee, J. D. Harris, C. E 
and C. A. Saley. 
ae 
City of Los Angeles Co-Operates in 
Ornamental Lighting. 

the 


lighting in Los Angeles, Cal., whether 


Craw- 


One-eighth of all ornamental 
it be installed on business or residence 
streets, will be paid for by the city 
This decision has been reached by the 
city council, after several weeks of de- 
bate and postponement. Half the cost of 
furnishing electricity for the electroli- 
crs on the downtown sections of Broad 
way, Spring, Main and Hill streets has 
The 


new ruling means considerable change 


heretofore been borne by the city. 
in this ratio. One-eighth the cost of 
running the ornamental lights is praec- 
tically the same as the city pays for the 
the Municipal 


are-light system.—From 


Journal and Engineer. 
seaienetilileiiasctaiaas 
Merger of Chicago Elevated Roads 
Assured. 
The long talked-of merging of the 
is al- 


majority of each 


four elevated railways of Chicago 
most assured. A 
board of directors is said to be in or 
of the consolidation along the lines 
posed by the Blair syndicate, whi 

been conducting the latest negotia 

The total outstanding bond issues of 
the four systems, including the Union 
Loop, amount to $53,490,596. The total 
stock issues amount to $93,932,196. Con- 
firmatory action by the different hoards 
of directors is expected shortly and 
final ratification by the stockholders 
will be necessary before the conso ida- 
tion can he carried out. 
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Alexander Graham Bell. 
It has been conceded time and agajn 
+t no instrumentality has contributed 
ve to giving the United States the 
dustrial supremacy of the world than 
This 


arkable invention, the work upon 


iberal use of the telephone. 


ich it is believed was begun more 
yn a humanitarian than from a com- 
reial viewpoint, has had its greatest 
the 
the 


pticism, and it is a matter for re- 


evelopment in eountry where it 


s launched in face of vigorous 
icing that its inventor has 

the 
ilization of the product of 


d to see wonderful 


s talent and constructive 
ility. 
fhe inventor of the tele- 


one, as we know it today, 
exander Graham Bell, was 
orn in Edinburgh, Seotland, 
In 1870 he went to 


nada and later, in 1872, he 


1548. 


ttled in Boston, where he 
as called to the chair of 
wal physiology at Boston 


niversity, there introducing 
the system of visible speak- 
ng invented by his father, 
\lexander Melville Bell. 

lhe story of the invention 

the Bell telephone is well 
not be re- 
The 


was granted on February 14, 


nown, and will 


earsed here. patent 
1876, and it was at the Cen- 
nnial Exposition in Phila- 
delphia in that year that the 
rst convineing publie dem- 
mstration was given by. the 
voung physicist. It was not 
only in the specific invention 
1 the speaking telephone 
that Professor Bell gave his 
but in the 
ong litigation in which the 


rreatest service, 


nvention was involved he 
as the sturdy fighter for what he con- 
sidered were his rights, and we find 
im all through the early development 
the apparatus continuing his experi- 


ents and 


giving to those who had 


‘aken up the development of the appa- 
tus the great powers of his inventive 
nius. 


For this invention of the telephone, 


French Aeademy bestowed upon 


im the Volta prize of fifty thousand 


ranes, and with this sum, together 


it} 


substantial additions, he founded 
1883 the Volta Bureau. 





A building 
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was erected in Georgetown in which a 
library is installed and facilities are 
afforded for the study of problems by 
the solution of which the condition of 
deaf mutes may be improved. 

In the field of aerodromics and aero 
dynamics, Professor Bell has taken a 
leading part. He followed most closely 
the 
Langley (now deceased 


made by Secretary 
of the Smith- 


1891] 


experiments 


sonian Institution and in 


sented him with the sum of $5,000 for 


pre- 


the further prosecution of his investi- 





ALEXANDER GRAHAM BELL. 


Telephone 


Inventor of the 


gations. In 1896 he communicated a 
description of the flights of the Lang- 
ley aerodrome to the French Academy 
of Sciences. In 1898 he was appointed 
to the vacancy on the Board of Regents 
of the Smithsonian Institution caused 
by the death of Gardiner G. Hubbard, 
and he also succeeded to Mr. Hubbard’s 
place on the executive committee. 

He has also devoted a great deal of 
attention to the National Geographic 
Society, of which he has been president, 
the effort to 


secure the construction of a memorial 


and he was a leader in 
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building to Mr. Hubbard, its former 
president. 

His home in Washington has always 
the 


guished visitors to the Capital. At his 


been gathering place for distin 


summer home in Nova Seotia, Professor 
Bell 


attention to his hobbies. 


finds time to devote considerable 
One of these. 
as already mentioned, is the science of 
kite flying, and aerodynamics, and his 
personal work in this direction in the 
development of the tetrahedral kite has 
the 
buoyancy in the air of heay 
Ile is 


eugenics, 


done much to solve problem of 


ier-than-air machines. 
also a student ef 


and on his sheep-farm = in 
Nova Scotia he 


forward 


has earried 


many interesting 


and complex experiments 


upon selective breeding of 
animals. 

He has received many hon 
ors, the French Government 
conferring upon him the dee 
the 
Honor in one of the higher 
The Society of Arts 
in London, 1902, gave him its 
Albert 


awarded to those only who 


oration of Legion of 


classes. 


medal, which is 
by their writings, researches, 
inventions, or investigations 
that 
lasting 


have done something 


will forever be of 
benefit to humanity. 

In 1883 he was chosen a 
the National 
Academy of Sciences of the 
United States. The National 
Deaf Mute College of Wash- 
ington, and the 
of Wiirzburg, Bavaria, have 
conferred upon him the de 


member of 


University 


gree of Doctor of Philosophy. 
The 


balance 


photophone, induction 
the 


probe for the painless detec- 


and telephone 
tion of bullets in the human body are 
his inventions, and for the latter he was 
awarded the honorary degree of Med 
ical Doctor by Heidelberg, at the cele- 
The de 


Laws has been con- 


bration of its fifth centenary. 
gree of Doctor of 
ferred upon him by Harvard (in 1896 

(in 1901), and by St. An 
1902), that Harvard 


being in recognition of his method of 


by Amherst 
drews (in from 
improving the condition of deaf mutes. 


Bell 
to Mabel Gardiner, daughter of the late 


Professor Was married in 1877 


Gardiner G. Hubbard. 
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Luncheon to James M. Wakeman. 

Wakeman 
the 
and regard in which he is held by enter 
the Engi 
York city. The date 
June 21. The 


affair was a huge success, the appoint 


The friends of James M. 


united in a testimonial to esteem 


taining him at luncheon at 


’ Club, New 


chosen was his birthday, 


neers 


ments being excellent in every respect. 
\ large number of friends and journal 
istic contemporaries of the guest were 
in attendance: A pleasing feature was 
the presentation to Mr. Wakeman of a 
handsome silver loving cup 

The Committee of Arrangements con 
Martin, chairman, Jas. 
Weaver, H. M. Wil- 
Hill and 


sisted of T. ¢ 
H. MeGraw. W. D 
son. Angus Sinclair, John A. 
George H. Guy, 

Mr. Wakeman 


field of 


secretary. 


has recently retired 


from the technical journalism, 
and is about to start on a trip to Eu 
He has resigned as vice president 


MeGraw 


rope 
Publishing Company 


ol the 


and withdrawn from all business rela 


tionships. He will seek rest and recrea 
tion 
->-o 
Meeting of Nebraska Independents. 
At a Nebraska 


lation of Independent Telephone Com 


meeting of the Asso 


panies, held in Lineoln on June 1, 
{ harles II 


ed seeretary 


Hood. ol that city, Was elect 


and treasurer of the as 
Was appointed 


Postal 


soclation \ committer 


eonte wit! oftic ials oft the 


egraph-Cable Company looking to a 


charges to enable the 


nitorm basis of 


ephone companies to transmit by 


whieh 
‘hed by the tele 


] “* 
legraph messages 


ephone te 


reach Territory not tore 


graph lines 
->-s 
Philadelphia Rapid Transit Financial 
Pian Approved. 
The Philadelphia council has passed 
authorizing the 


the ordinance new 


Philadelphia Rapid Transit financing 


plan. It involves the sale, outright, of 


the securities in the insurance fund, 


and the sale to the Union Traction 
Company of all the Philadelphia Rapid 
Transit rolling stock 

The latter will then be leased to the 
Philadelphia 


years, the lease to be made the basis for 


Rapid Transit for ten 
an issue of $1,500,000 five per cent cer 
tificates which will bear the guarantee 
of the Union Traction Company. The 
plan supersedes the original $2,500,000 
loan proposition, and will furnish about 


the same amount of bonds 
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Citizens Light Company of Mont- 
gomery, Ala., Changes Hands. 
Henry L. Doherty and Company, of 
New York, filed a bill in the Circuit 
Court of the district of Ala 
bama, on the afternoon of Thursday, 


middle 


June 15, asking for a receiver of the 
Citizens Light and Power Company, 
and praying for an order to restrain 
Alex Rice, president of the company, 
and others from disposing of the stock 
of the Citizens company. The bill was 
accompanied by a copy of contract al- 
leged to have been signed by Mr. Rice 
in the New York office of Doherty & 
Company on May 13, and the prayer is 
made that the defendant in the case be 
made to comply with the contract under 
which the stock of the Citizens Light 
and Power Company was to be deliv- 
ered on June 15. A temporary order 
was granted and until the case is heard 
Mr. Rice and 


are restrained from selling or transfer- 


in court, his associates 
ring on the books in any way any stock 
of the Citizens Light and Power Com- 
pany. 

the con- 
tained in the bill and in the contracts 
which were made a part of the bill, an 


According to allegations 


agreement was signed in New York on 
May 13, by whieh the Doherty Com- 
pany was to pay $75,000 for the stock 
of the Citizens Light and Power Com 
Mr. Rice, the 
cuaranteed to turn over eighty per cent 


pany. under contract, 
of the stock of the Citizens Light and 
Power Company, the delivery to be 
made in Montgomery on June 15 to 
George Williams, the representative of 
Mr. Doherty in Montgomery. 

The stock was not turned over, and 
failing to the 
whereabouts of Mr. Rice or his attor- 


ney, the bill was filed in the Federal 


diligent search reveal 


Court. 
The Doherty the 
Montgomery Light and Water Power 


Company owns 

Company. 
->-o 
Chicago Surface Traction 
Consolidation. 

Extraordinary efforts are being made 

to bring about the consolidation of the 

the 

Consolidated Traction Company and to 


Chicago Railways Company and 
begin the rehabilitation of the latter’s 
lines without delay. 

Mention was made in these columns 
recently of the appointment of receiv- 
ers for the Chicago Railways Company 
by the same court that controls the af- 
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fairs of the Consolidated Traction 
Company. This was due to an enforced 
guarantee of the Consolidated bonds 
by the Chicago Railways Company, It 
has been realized that the most satis. 
factory way to straighten out the finan. 
cial relations of the two companys was 
The 


are so far completed toward this end 


by consolidation. arrangements 
that an ordinance is being drafted by 
the Chieago city council committee on 
ines of 
This will consolidate 


local transportation along thi 
a unified system. 
all the surface traction lines on the 
West and North Sides of Chicago under 
and bring about the re- 


one control 


habilitation of the outlying lines 


Westinghouse Report Shows Increased 
Earnings and Heavier Orders. 
The strides made in recovering from 


its late receivership are set forth in 
the annual report of the Westinghouse 
Electric and Manufacturing Company 
and its subsidiary manufacturing com- 
panies for the year ended Mareh 31, 
which shows a net income of $3,060, 
644. 
ations a deficit of $918,000 resulted so 
that an increase of $3,979,346 was rep- 


From the preceding year’s oper- 


resented in last year’s net. Gross 
earnings of the company amounted to 
$29,248,632, an increase of $8,642,090 

At the close of the fiseal vear, Mareh 
31, the electrie company alone had un- 
filled orders on its books amounting t 
$11,256,197. April May 
additional were booked aggre- 
gating $7,083,033. The total of wun 
filled orders on hand May 31, 1910, 
was more than $13,000,000. At but 


one time in the company’s history has 


During and 


orders 


the unfilled volume been greater; this 
was on March 31, 1907, when $14,237,- 
212 of orders were on hand. 

The the 


companies have inereased so 


operations of subsidiary 
largely 
during the fiseal year that their facil- 
ities must now be enlarged Plans 
have already been made for these im- 
provements, 
" ->-s 

Ornamental Lighting in Indianapolis. 

That Indianapolis, Ind., has entered 
upon the work of installing an exten- 
sive system of ornamental lighting is 
already apparent by the several miles 
of quadruple-globe tungsten lights in 
the downtown districts. The 
are attracting much attention and the 
enterprise of the two electric light com- 
5. 


lights 


panies is being commended. 








Engineering in the Coast Artillery Service. 


The Work of the Coast Artillery School. 


Few of the engineering profession 
ally appreciate to what extent and 
diversity engineering finds application 
in this branch of our national defense. 
Hlowever, a most cursory examination 
will find engineering as the very body 
f the fabrie. 

The fundamental problem is launch- 


BY RICHMOND P. DAVIS.' 


stand the art of handling men to util- 
ize them primarily in serving the guns 
and defending fortified points, and sec- 
ondarily as part of the field army when 
war has developed to the phase where 
we need fear no longer encroachment 
upon our own domain. To perform his 
duties properly in this latter capacity 


to circumvent an attacking force only 
by being familiar with that force and 
his methods of operating. 

The present state of development is 
the result of the concurrent action of 
the Ordnance Department, which is re- 
sponsible for the mechanical engineer 
ing; the Engineer Department, for the 


























FIG. 1 


ng a body of metal (in some cases as 
heavy as 1,600 pounds) through the 
tmosphere with such velocity and pre- 
cision of aim that it will strike a com- 
paratively small object at a maximum 
range of about seven and one-half miles. 

The coast artilleryman must under- 


Major 
orps 


in the United States Coast Artillery 





MECHANICAL 





LABORATORY. COAST 


he must have had study and training 
in the art of war in the field. Thus it 
is seen that the coast artilleryman must 
devote himself to study of the art and 
science of field operations as well as 
the art and science of coast artillery. 

In studying the latter it is neces- 
sary to wander into the domain of the 
navy, for one can make proper plans 


ARTILLERY 





SCHOOL 


structural engineering and certain in- 
stallation ; the Signal Corps, for certain 
installation; and the Coast Artillery, 
for operating and consulting engineer- 
ing in addition to the military duties 
connected with the service of the arma- 
ment. The best results will be obtained 
only when we reach that state of devel- 
opment where the artillery exercises 
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‘s full prerogatives in its’ consulting 
nvineering relations and the eo-ordin- 
departments, Ordnance and Engin- 
-onsummate the plans by the lat- 
It is 


ost gratifying to note a rapid trend 


st and most approved methods. 


| this latter direction, which seems to 
vaining headway in a most satisfac- 

ry manner day by day. 

rhe ultimate duty of a coast artil- 

rvman is to operate all the elements of 
defense—guns, mortars, mines and 

-cessories—and of necessity he is the 
st qualified to pass on the means nec- 

ssary for the highest efficiency. 

In studying the operation he becomes 

the installation and its 


mihar with 














FIG. 5.—-FIRE-CONTROL STATION 


equirements and from being with it is 
le most competent man to pass on it. 
is in operating and passing upon the 
‘cessories of coast fortifications that 
the Coast Artillery gets into the do- 
ain of engineering. The organization 
or operating plants (steam, electrical, 
nternal combustion) and for meeting 
le electrical requirements mentioned 
irlier in this article, consists of staff 
fticers (designated artillery engineers) 
in charge of master electricians, engin- 
ers, electrician sergeants and firemen; 
zrading in pay from $75 per month for 
the first to $30 per month for the last, 
ith allowances, 
The plants of course are very small 
n comparison with those found in com- 
uercial service, but it requires as much 
echnique and trouble (more, in propor- 
'1on) to operate satisfactorily under 
such conditions as when dealing with 
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larger installations. Furthermore, on 
account of limited appropriations, the 
plants must be put in from year to year, 
and it is necessary to keep up with the 
latest developments in order to have a 
plant of a particular period up to date. 

To sum up, we have to fire boilers, 
test and run steam, oil and gasoline 


engines, operate ordinary motors, 
hoists. searchlights and wireless sta- 


tions, make telephones, telautographs 
and allied apparatus work, devise spe- 
cial apparatus which has peculiar ap- 
plication to the Coast Artillery service, 














tory of the Coast Artillery School. All 
of the installation shown in this labor- 
atory as well as throughout the build- 
ing was made by the enlisted force of 
the department, the plans having been 
drawn up by the director, instructors, 
and master electrician. Two rows of 
testing floor will be noted, with the 
prime movers on the left for belting to 
generators. There are mounted oil en 
gine, steam turbine and two recipro- 
eating engines. On the testing floor to 
the 


gasoline motor 


direct-connected 
25, 10 and 7% 


right are three 


sets of 














FIG. 6 


and, in addition, draw up plans and 
specifications for installations. 

Coast Artillery officers get their en- 
gineering knowledge from association 
with engineering people, working in 
electrical shops, taking courses at tech- 
nieal schools, from the hard school of 
experience, and from the courses at the 
Coast Artillery School at Fort Monroe, 
Virginia, where there is developing a 
technological school which will be see- 
ond to none in its equipment and eali- 
ber of output if present policies are per- 
mitted to The 
sists of departments, 


continue. school econ- 
three 


purely military matters with which we 


one for 
are not concerned here, one for the in- 
struction of officers in mechanical and 
electrical engineering, and one for en- 
listed men in electricity, power plant 
operation and machine shop practice. 
Fig. 1 shows the mechanical labora- 





MOTOR-DRIVEN AMMUNITION 











HOISTS, 


kilowatt capacity. There are shown in 
the illustration apparatus under test by 
the student officers. All fundamental 
experiments and shop tests of the dif- 
ferent types of engines, motors and 
generators are made here. 

Fig. 2 shows the measuring labora- 
tory of the Electrical Department. The 
board at the end is a plug transfer 
from different 


Each student officer has in this 


board four sources of 
power. 
room a desk for writing up his notes 
and a table for performing his experi- 
ments. Measurements with ammeters, 


wattmeters, voltmeters, and of resist- 
anee, are performed here. 

The courses are arranged so that each 
student may pursue his work independ- 
ently; in this way each man ean go his 
pace, the watchword being ‘‘ Proceed 
to the next experiment when you un- 
derstand the last one thoroughly.’’ 
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There 


regular and 


for officers, 
All 


the Coast Artillery Corps are required 


are two courses 


advanced. officers of 
to take the regular course, those quali- 
fving beyond a certain point being re 
the 


certain officers are sent 


tained for the advanced. Krom 
service at large 
to the advanced course in reeognition 
of work other than that done in the reg 
ular course. Enlisted men are sent to 
the school upon competitive examina 
tion among Coast Artillery troops. 

There is found in the school equip 
nent a type of every kind of apparatus 
ised in the Coast Artillery service. Fig 
} gives a view of the high tension sta 
tion which has all the latest appliances 
for this work 

Fig. + illustrates a disappearing gun 
The 


the range over the telephone and set 


the 


man shown is getting 


carriage 


ting gun A consideration of this 


piece of ordnance will serve to illus 
trate the breadth of engineering appli 
cation required in the service. 

l Mechanical 


and 


Engineering, in de 


signing constructing a for 


gun 
aunching the projectile and a carriage 
the 


necessary direction to attain the object, 


to support the gun and to give it 
withstanding the shock 
the 


the atmosphere with refer 


it the same time 


of discharge; in the study of 


dy namics of 


ence to the projectile and its flight; in 


studying the projectile itself with a 


view to its accomplishing its flight and 


destruction at the end thereof in the 


most efficient manner 


~») 


2) Electrical Engineering, in design 


ing, testing and operating power plants 


supplying power for light and _ for 


manipulating the gun and carriage and 
handling projectiles varying from 1,600 
pounds to 300 pounds in weight; in de- 
signing and operating electrical appli 
information 


ances 


for transmitting 


from a commander to various subordi 


nates; in developing and operating 


searchlights for illuminating the tar 
gets; and in operating the various elee 
trical appliances necessary for the serv 
‘ce 


3 Construction Engineering, in 
building the struetures 
the 


men, guns and carriages, for the storing 


designing and 


necessary for the proteetion of 
of ammunition, and for housing the ap 
paratus necessary in serving the guns. 

While the duties of the Coast Artil- 
require expert 
the 


tioned, they do necessitate more or less 


iery personnel do not 


knowledge along all lines men 
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all, and 
the better 
equipped will be the individual for the 


intimate knowledge of them 


the more intimate it is, 
duties that befall him. 
Fig. 5 


tion. 


illustrates a fire-control sta- 
The operator is sending a mes- 
sage by telautograph. 
In Fig. 6 is shown the ammunition 
hoists used with a modern battery. 
->-- 
Electrical Contractors Meet. 
The 
trical Contractors’ Association of Indi- 


semi-annual meeting of the Elee- 


ana was held at the Claypool Hotel, In- 
Owing to the fact 
un- 


dianapolis, June 14. 
that 
usually busy, the attendance was some- 


the electrical contractors are 
what disappointing. 

W. Caighead, of 
president of the association, in calling 


Edwin Richmond, 
the convention to order said he was in- 
clined to believe a greater interest in 
the organization would be manifest if 
the meetings were held in some other 
He 


meeting should be in Indianapolis. 


cities. could not see why every 
Mr. Craighead made a plea for an in- 
He said he be- 
for the National 


Association of Electrical Contractors to 


creased membership. 

lieved it would be wise 
adopt a rule by which no contractor 
who had dropped his membership with 
lis state association would be permitted 
to continue to affiliate as a member of 


the national association. President 
was glad to report 
the 


tractors Was unusually good; that new 


Craighead said he 


that business with electrical con- 


buildings and new installations are be- 


ing put in all over the state and that 
the season promises to be a banner one. 

On account of absentees the program 
and an informal 
the 


‘Cheap Gas vs. Electricity.”’ 


was dispensed with 


discussion had on question of 
Those 
who participated in the discussion al- 
most unanimously declared that cheap 
gas had not damaged the electrical busi- 
The 


Indianapolis electrical contractors were 


ness to any perceptible degree 


emphatie on their belief that this busi- 
ness had improved since cheap gas has 
the 


they had not had strong enough compe- 


been on market. They declared 
tition to stimulate their business before 
the coming of cheap gas. 

It was decided to hold the next meet- 
ing in Indianapolis. The following offi- 
cers were elected: A. L. Swanson, Ev- 
ansville, president; George Skilliman, 
Robert 


Borste, Anderson, treasurer. S. 


Indianapolis, secretary; and 
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Mexican Guayule Rubber Producers 
Combine to Boost Price. 

The Mexican manufacturers of erude 
the 


forming a strong 


rubber from guayule = slirub 


are 
for the 
hat shall 
be paid for the product and to protect 


organization 
purpose of fixing the price 


themselves against discriminations, al. 
leged to be practiced against this kind 
of rubber in the principal markets of 
the world, 
States. 


als composing this combine 


particularly the United 


The companies and individu. 

esent 
a eapital aggregating about $65,000. 
000, gold, that is now invested in the 
industry in Northern Mexico 
bined capacity of the manuf 
plants is about 300 tons of erud 
ber daily. 


com 
turing 


rub- 


The complaint of the manu 
is that the foreign dealers and 


irers 
rokers 
in rubber arbitrarily fix a price on the 
considerably below 


guayule rubber 


that which is paid for the Para prod- 
uct and that of rubber trees in other 
parts of the world, without regard to 
the relative difference in the 
choue properties of the two products 
The fact is cited that while th 
tree product is accepted on a basis of 


‘aout 
r’ ibber- 


ninety per cent on its gross weiglit, an 
allowance of only forty-eight to fifty 
per cent on its gross weight is made for 
guayule rubber. It is claimed that an 
analysis of guayule rubber shows that 
it averages seventy-six per cent caout 
choue, the manufacturers being there 
fore deprived of practically one-third 
of the value of the product in its sale. 
When the 


products were selling for $1.25 a 


Para and other rubber-tree 
pound 
offers of eighty to ninety cents per 
pound were made for guayule rubber. 
It is the purpose of the guayule rubber 


combine to demand an equalization ot 


the prices which will place their prod- 


ucts on a parity with that obtained 
from the rubber tree. 

The guayule rubber is in great de- 
mand for the manufacture of automo- 
bile tires and electrical insulation. It is 
now an important factor in the rubber 
markets of the world. 

_ >? 
Calendar Advertising. 

The June calendar of the Denv: 
and Electric Company, Denver, (ole., 
just being distributed, is in keeping 
with those previously issued by this 
company, and will, in all probability, 
bring equal results. Attention, this 


month, is called to an electric flat iron. 


r Gas 
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Over 10,000,000 Subscribers at the Beginning of 1910—Complete Statistics Published for the First Time, 
Which Show the United States Far in the Lead of All Countries in the Use and 


Che Evectrrican Review and WEsT- 
rN ELECTRICIAN presents quite fully 
below, statistics respecting the tele- 
‘hone industry of the entire world. 
hese figures have been obtained from 
arious reports issued by the com- 
»anies in all countries, and have been 
n the course of preparation for six 
nonths past. We believe this is the 
nost complete and interesting resumé 

this wonderful invention of Alex- 
nder Graham Bell that has ever been 
published. 

It shows, starting in 1877 with the 
irst introduction of the telephone into 
ommerce, that the service has grown 
to such an extent that there were in 
ise in the world on January 1, 1910, 
ver 10,000,000 stations and over 24.,- 
000,000 miles of wire, of which two 
thirds of the telephones and the wire 
nileage is in the United States. The 
interesting fact is also shown that the 


(ierman Empire leads all European 


Development of the Telephone. 


Sweden, for the honor of first place presented, the telephone investment 
in number of subseribers per inhabi- of the world amounted on January 1, 
tants—Los Angeles leading with 61,- 1910, to $1,500,000,000, or $146 per 
station, and the telephone conversa- 

Worlds Telephone Stetions tions of the world for the year 1909 
— amounted to 19,000,000,000 of which 


the United States used nearly two and 





one-half times those of all other coun- 
tries in the world. The telephone sta- 
tistics of European countries are not 
available so promptly as in the United 
States, therefore some of the diagrams 
5g Be and statistics below give totals with re- 
wf. é : ae 5 fe spect to the latest years available. 

ane It is further shown that the United 
States has over sixty-five per cent of 
the entire world’s investment in the 
telephone business. In the last ten 
years the telephone stations through- 
out civilization have increased from 
less than 2,000,000 stations to over 10.- 
* Se 000,000, or more than five fold, and the 
present rapid development promises to 


continue. It is interesting to note that 
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in use, only 150,000 less than the entire 
German Empire. 

There is a race between Los Angeles, 
in the United States, and Stockholm, 





000 stations and 240,000 inhabitants grams herewith indicate graphically 
and Stockholm following with 58,000 the relative conditions of telephone traf- 
stations, and 340,000 inhabitants. fic, station extent and comparative util- 

As will be seen from the statistics ization in the United States and abroad. 








1316 


WORLD. 
of the 
Janu 
United 


rELEPHONE S87 
The 


Various 


ISTICS OF THE 


estimated development 


world 
the 


countries of the 


1910. 


States Is 


ary 1, that 


pr OvVeSs 
with 7.6 sta 
A complete 


list of all countries with an appreciable 


tar : rac, 


tions per 100 population 


ti lephonie development IS shown in the 


following table 
ited Stat o 
per 100 
Populatior 
January 1, 1910 
1.6 


1910, 


approximately 


On January 1 there were in 


the world 10,269,000 


telephone stations and 24,075,000 miles 


of wire, distributed among the con 


tinents as follows 


24,075,000 
The the 


tinents 


nations 

the 
stations and 
1910 


WIRI 


principal of 
listed had 


ber ot telephone 


con 
following num 
miles of 
wire January 1, 


MILES O1 AND STATIONS, 


TANUARY 1, 1910 
Miles 
Wire 


15.649.000 


stations 
083.900 
2 733,700 
615.900 ] 4,800 
1200 400 


900 


910.900 


11.600 
1.400 05,700 
155,715 


300 
98.400 
.8_ 000 ton 

ao 05,200 
71.400 5.400 
16,400 500 

Ooo 

400 
75.000 

900 


4.500 
» 600 
0,000 
4°. 600 
1.400 


6,800 


700 
200 
5.000 000 
000 200 
100 


9.700 


500 
1? OO 
11.900 7.500 
10,700 4 


TELEPHONE INVESTMENT. 


$1 000.000 
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rELEPHONE 


Estimated 


CONVERSATIONS. 


telephone conversations 

of the world, yvear 1909 : 19,178,500,000 
nited States : oes . 13,229,900,000 
clsew here ‘ 5.948, 600.000 
stimated number 
employes in 
ary 1, 1910 


ot telephone 


the world on Janu , 
sconenees 260.000 
With but five per cent of the world’s 
on Jan- 
1910, as on January 1, 1909, 
of 
world’s telephones and sixty-five per 
the 
Compared 


population, the United States 
uary 1, 


possessed sixty-nine per cent the 


cent of world’s telephone wire 


with the 
and telegraph traffic, the United States 
had but twenty-eight per cent of the 


mileage. postal 


world’s first-class mail matter and 
thirty-two per cent of the world’s tele- 
graph wire mileage. 

United 


1910, 


the 
Europe, January 1, 


A comparison between 


States and 
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TELEPHONE DEVELOPMENT 
TH AMERICAN COUNTRIES 


DIAGRAM 4 


OF sol 


shows that Europe, with five times the 
population of the United States, has an 
estimated station development per 100 
inhabitants of 0.6, against 7.6 in the 
United States; in other words, the tele- 
phonie development of Europe is one- 
twelfth that of the United States. 

The difference in development 


tween 


be- 
the 
United States is furthermore shown by 


European countries and 


the development of the German Em- 
pire, which leads all European coun- 
tries with 910,900 stations as compared 


DEVELOPMENT OF FOREIGN CITIES.- 
Chris- 

Jan. 1 Stockholm, Copenhagen. 
1894 3.5 1.0 

1899 8.0 3 

1904 13.0 

1909 17.2 


fe 
--9 


4.7 


2.3 
4.4 5.4 
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tiania Berli 
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of New 
The latter 


with the development 
state, with 745,900. 


No. 26 


York 


‘ Xceeds 


by over 130,000 stations the d velop- 


ment of Great Britain, whic} 


second largest number of 
France and Sweden do not ; 
development of Pennsylvania 
70,000 the 


development of the three Scan 


stations, while 
kingdoms is exceeded two and 
time by the development of Ny 
In Continental Europe, exelud 
German Empire, there are 
000,000 stations. 
exceeded by nearly 200.000 by 


This develo; 


Pennsylvania and New York « 
the 
of the various European states 
the United States, the 
parison telephone stati: 
1,000 Of the E 
countries, Sweden is the leade: 


Diagram 5 shows dey 
unit 0 
being 


inhabitants. 


Great Britain occupies the six' 

Of interest is the average for FE 
i.e., 0.4 stations per 1,000 inh: 

against 70.2 for the United Stat 

this basis, the United States is fo 
times better developed. 


SUMMARY OF TELEPHONIC 


CITIES, JANUARY 1, 1909 
EUROPE. Sta 
No. of No, of P 


Group. Cities. Population. Stations 19 


I 1: 22,857,000 572,700 
316,371 


264,901 
151,813 


OF 


I ; 15,682,000 
Ill 9,460,000 
lV 7,764,000 

r 2 267,000 


58,030,000 1,35 


UNITED STATES. 


\ 
Total 


No. of 
Population. Stations 
9,521,716 733,586 
10 4.813.040 
11 3,092,735 
13 1,969,255 
10 1,442,483 
48 20,539,000 2 
Group I includes ali cities with a 
population above ... 800,00 
Group II includes all cities with 
a population from 350,000 t 
Group III includes all « 

a population from 
Group IV includes all 
a population from 
Group V_ includes all 
a population from 


No. of 
Group. Cities. 
4 


sees . 200,000 t 
cities with 

125,000 t 

cities with 

....100,000 t 


As late as January 1, 1909, Li 


Berlin and Paris combined, ex: 


DEVELOP 


aus the 


tions 


ch the 


about 
bined 
avian 

halt 
York. 
g the 


l, 


per 
an 
hile 


nk 


LENT 


by only a few thousand stations 


total number of stations in & 


New York, while the total stations 


the three Scandinavian 
but ninety per cent of those of G 
New York. 

The following table gives i 
the development of eight of the | 
cities of Europe, from 1894 to 1 
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Paris. 
0.6 
1.0 


1.7 


London 
. 9.1 
2.0 0.3 
5 1.2 


Hamburg 
9 


kingdom- 
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the 
number of 


European 
stations 


While in most of 
ountries the 
suoted corresponds to the area covered 
a given 
English 


by the municipal boundary of 
itv. this is not true of the 
‘ties ineluded in the above comparison. 
‘here the stations quoted correspond 
n each ease to a telephonie area, and 
the population figures are but approxi- 
1ate. 
NVESTMENT IN TELEPHONE BUSINESS 
JANUARY 1, 1908. 

Per cent of 
total 
Investment 
65.5 per cent 
30.8 per cent 
1.8 per cent 
1.9 per cent 


Investment. 
ted States.$ 819,667,000 
ope ‘ 384,463,700 
n-Europe 22,200,000 
ida. ‘ 24,788,400 
otal January 
1908......-$1,25 
otal January 
1907 ...$1,150,367,.700 100 


.119,100 100. per cent 


per cent 
$ 100,751,400 
8.7 per cent 


Of the entire telephone 


rease 


investment 
1908, the 
had per cent, 
30.8 per cent, Canada 1.9 per 
the the 1.8 


world 
States 


the 
nited 


January 1, 
65.5 
: trope 
world 


ent, and rest of 
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words, the per capita investment of 
$9.40 makes the 
rank third among 
States industries. 
Diagram 10 compares the per capita 
investment of the United States with 
that of 
It shows that the United States has in- 
-apita 
Euro- 


business 
United 


telephone 
the 


great 


the leading European states. 


vested ten times the amount per 
that Among the 
pean states, Switzerland has the high- 
est $3.65 ; 
Sweden and Denmark have exactly the 
per capita, $2.96; 
Britain, Germany and Norway 


Europe has. 


investment per capita, 


same investment 
Great 
come next, their investment being re- 
spectively $2.45, $2.25 and $2.18. The 
low telephonic development of Austria 
is reflected by its insignificant invest- 
ment per capita, i.e., $0.57. 

The gross revenue in Europe from 
telephone service for 1907 (latest fig- 
ures obtainable) was about $75,000,- 
000, and for the United States for that 
year, according to the United States 
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systems are managed by the same State 
Department it is that the 
operating expenses of the telephone 
proper would increase con- 
siderably, provided due account were 


probable 
service 


kept of many important items. 

As a rule, European administrations 
furnish a joint account of the expenses 
of the three services, owing to the dif- 
ficulty in separating the expenses prop- 
erly chargeable to one from those prop- 
erly belonging to another branch. For 
several vears the Swedish Telegraph 
Administration tried to keep the ex- 
penses of the telephone separate from 
the telegraph, but finally joined the 
two Quite the 
British Parliament has demanded from 
the Post Office a special accounting of 


accounts. recently 


the expenses and receipts of the tele- 


phone service, and a committee has 
drawn up and recommended the adop- 
tion of a new system. In this connec- 
tion it may be stated that the result of 


the operation of the British telegraph 
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DIAGRAM 5—STATIONS PER 1,000 


er cent. It should be noted, however, 


at it is extremely difficult to obtain 


tisfaetory data concerning non-Eu- 
pean investment, and in all proba- 
ility the figure is too low. 

Diagram 9 compares the investment 
‘er capita of the telephone service of 
ie United States that 


ading industries. The per eapita in- 


with of other 


estment in telephones is at present 


ut shghtly less than that of the iron 
ud steel, and foundry and machine 
ndustries, of which the latter is not 
shown in the diagram, as it is about 


the other 


he same as former. In 


INHABITANTS 


DIAGRAM 6 


Census Reports, was about $185,000,- 
000. 
REVENUE. 
Most of the European countries in 
which the telephone is a monopoly of 
the State and conducted as a 


of the postal and telegraph service, es- 


branch 


timate that the telephone service per 
net revenue. Thus the 
German Post Office estimates that that 
branch nets the treasury $2,568,000 an- 


se produces a 


nually, or about 2.0 per cent on the 
eapital of $136,529,000. 
tion allowed is, however, low. 


The deprecia- 
Again, 
as the postal, telegraph and telephone 


AMERICAN AND EUROPEAN DEVELOPMENT 


and telephone service for the year end- 
ing March 31, 1909, is a small revenue 
for the telephone, and a clear deficit of 
$4,000,000 for the telegraph. 
administration 


The only 
European state whose 
has attempted to aecount strictly for 
each of the united services is that of 
the Netherlands. 
sis of the financial result of each serv- 
ice shows that the postal revenue must 
bear the loss due to the telegraph and 


In this case a synop- 


telephone service. 
TRAFFIC STATISTICS. 
Comparing the telephone traffic of 
Europe and the United States with the 
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first-class mail and the telegraph traffic 
for the vear 1907 
Jurope United States 
7,102,704,800 
86,046,792 


106,000 


First « é 14 at 
relegi 29,598,516 
relepl 

tions 1.264,819,699 11,.372,605.063 


4.215 18,561,356,656 





nvestment of the Worid 
2 1906 


Par] ary 


819667000 
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The 1,000 


inhabitants has been: 


number of messages per 


Kurope 
First class mail ‘ 
Number of telegrams 
Telephone onversations. 
Population 

United States 
First class mail 
Number of telegrams 


10,174 

419,158,000 
1907 

81,463 

987 


415 902:8 
1906 
80,045 


1.169 





PERCENTAGE GAIN IN TELEPHONE 


MESSAGES, 


communications is 





Telephone Investment 


European Countries 
January 1% 1908 
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DIAGRAM 8—EUROPEAN TELEPHONE 
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PER CAPITA 


each class to total 


1] 


ratio of postal, telegraph and tele- 


Diagram graphically 


the 


represents 
phone communications in Europe and 
the United States for the period 1900 


to 1907 


INVESTMENT IAGRAM 10 


130,436 
87,189,000 


Telephon ony 103,387 
Population $5,817,239 


the above it that in 
the United States, with a population 


one-fifth that of 


Krom appears 


about Europe, the 


First 

Telegrams 

Telephone 
versations 


class mail is 2.4 times that of Europe per 
inhabitants 

traffic is 1.2 times that of 
inhabitants 

traffic is 12.8 times that of Europe per 
inhabitants 


An analysis of 


First 
1000 

Telegrapl 
1000 

Telephone 
1000 


Europe per 


the development of 


each class of communication follows: 


TELEPHONE 


nine times that 


Europe it is 


United 
class 


Europe. 
First class 
Telegrams 
Telephone 

versations. 


INVESTMENT PER CAPIT 


mail, whil 
that 


of the 
but 


twice of 


class mail. 


Ii 
1907 
7,102.704,80 


86,046,793 


States 1906. 
mail .6,869,241,350 
100,304,600 

con- 
8,872,409,000 


1906. 
mail .13,833,818,000 
322,019,900 


14,512,106,000 
329,598,518 
con- 


3,902,744,500 4,264,819, 699 


$ 





Turning now to the increase in each 
class of messages, we find that in the 
United States the percentage vain 
telephone 
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Measurement of Magnetic Field. 
At the meeting of the French Physic- 


Soviety at Paris on April 15, C. 


Chéneveau presented a paper deserib- 


ng a simple method for the measure- 
nts of a magnetie field. 
When a magnetic liquid is placed in 
nagnetie field so as to have a free 
ace in the field, the position of this 
race depends upon the strength of 
ield. The sensibility of such an in- 
iment can be vastly increased by 
ne two liquids of similar density, 
paramagnetie and the other dia- 
enetic, and letting the surface of 
ration come in a small tube in the 
to be measured. Each end of the 
is connected to a_ reservoir of 
ud. <A the 


ace of separation can thus be ob- 


large displacement of 


ied in a comparatively weak field. 
n order to measure exactly a field 
he surface of separation, if the field 
eds 1000 gausses, one may replace 
reservoirs mentioned above, the one 

small vessel under pressure and 
other by a differential manometer. 
pressure in the vessel compensates 
pressure due to the field, and the 
uge in reading of the manometer is 
measure of the field. A 
iltiplication by 130 may be obtained 


refore a 


this For instanee, an ob- 


means. 
ed value of 6.7 centimeters was 
tained instead of 0.05 centimeters in 
ld of 2800 gausses. 
(he particular interest of this appa- 
tus. Which does not require very pre- 
se measurements, is that it gives the 
d H by simple formula H =kvh, 
ere hk is the constant of the appara- 
s. for a field of very small extension 
the point the liquids 
et, whether the field is constant or 


where two 
rnating. 
~>-o 
May Imports and Exports, 1910. 
oreign trade during the month of 
‘ shows smaller imports than in any 
and 
ver exports than in May of any year 
th the single exception of 1907. The 
tal imports for the month, as shown 
the Bureau of Statistics of the De- 
rtment of Commerce and Labor, were 
*119,929,608, against $133,923.369 in 
\pril, and $162,999,435 in March of the 
sent year. The exports of the month 
re $131,145,428, against $123,322.778 
in May, 1909, $113,610,378 in May, 1908, 
and $134,759,568 in May, 1907, the sin- 
gle year which shows a higher record 


mth since August of last year 


of May exports than the one just an- 
nounced. The excess of exports over 
imports for the month of May, 1910, is 
$11,215,820, against $7,262,243 in May 
of last year. The total imports for the 
eleven months ending with May, 1910, 
were $1,438,169,502 and the total ex- 
ports, $1,617,159,178, making the excess 
of exports over imports for the eleven 
period $178,989,676. The 
ports for the months ending 
with May, 1910, exceed those of the 
corresponding months of last year by 


$71,567,663. 


month ex- 


eleven 


->-so 


Metric System to be Used in Papers 
Presented Before the Illuminating 
Engineering Society. 

At the regular meeting of the coun- 
eil of the Illuminating Engineering So- 
ciety held in New York on June 9, it 
was resolved that wherever practicable, 
metric equivalents be placed in paren- 
theses after English measures in tech- 
nical papers presented before the so- 
By this means it is hoped to fa- 
the the 

facilitate the 
ultimate adoption of that system. This 


ciety. 


miliarize readers with use of 


metric system and thus 


is an excellent practice and the council 
of the society is to be congratulated on 
deciding to have it put into effect. 
—— ~e 
Withdrawals Covering Water-Power 
Sites. 

The United States Geological Sur- 
vey announces that during the month 
of June temporary withdrawals were 
made covering 27,889 acres along west- 
ern rivers designed to reserve and pro- 
tect federal water-power sites, subject 
to revision after field examination and 
to further final disposition following 
legislation by Congress. Restorations 
were also made covering 25,512 acres 
of land withdrawn on account of power 
sites, which was found upon further 
examination to be non-essential to the 
government control of the power. The 
policy of the survey in making with- 
drawals and restorations is stated to be 
that withdrawals of land for all pur- 
protection of different re- 
include as little 
public land as is deemed necessary to 
fully protect the government at the 
time of the withdrawals, while as fast 
as subsequent examination of available 
data or field investigation shows with- 
drawn areas to be unnecessary to the 
government protection such areas are 


restored to public entry. 


poses of 
sources are made to 
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Magnetic Storms. 

Krom a paper by L. A. Bauer in the 
Mareh number of Terrestrial Magnetism 
and Atmospheric Electricity, it appears 
that a more detailed examination of the 
records of the magnetic storm which 
accompanied the eruption of Mont 
Pelée on Maay 8, 1902, has led him to 
the conclusion that the storm was not 
instantaneous over the whole earth, but 
that it originated about fourteen de 
grees west of Mont Pelée and traveled 
eastward with a velocity of about 7,000 
miles per minute round the entire globe. 
This 


mind the further question whether mag 


result raised in Doctor Bauer’s 
netic storms in general are instantan 
eous over the whole earth, and an ex- 
amination of the records of other dis 
led him to the 


inagnetie storms are 


turbances has eonelu- 
that 


instantaneous over the whole earth, but 


sion never 
in general travel to the east, occasion 
ally to the west, with a speed of about 
7,000 miles per minute, which may be 
reduced considerably in the case of 
some of the larger and more complex 
disturbances. 
><? 
Chicago Telephone Rates. 


A communication from President 
Bernard E. Sunny, of the Chicago Tele 
phone Company, to the city council, re 
garding telephone rates, recommends 
several important changes, including 
the 


neighborhood 


abolition of flat-rate service and 


exchanges. By these 
changes the company could wipe out 
the loss shown by the experts as aggre- 
gating $770,000 last 


$375,000 above expenses, depreciation, 


year, and have 
and the eight per cent dividend. 

the 
rates as a continuation of the previous 


Regarding new adjustment of 
adjustment, which reduced the revenue 
$1,250,000 annually. Mr. Sunny’s im 
portant recommendation regarding resi- 
dent service is to increase the charges 
from five to six cents and to abol- 
ish rebates. 
~>-? 

Telephone Companies Object to Taxes. 

An injunction has been asked for by 
six large telephone companies of Mich- 
igan, restraining Auditor-General Full- 
er from attempting to collect taxes 
assessed against them under the ad 
law of 1909. Although the 
action was first brought at Grand Rap- 
ids it was by agreement transferred to 
Detroit, where the present injunction 


valorem 


was asked. 
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CONVICTION IN ADVERTISING. 


ADDRESS BEFORE CHICAGO ELECTRIC CLUB. 


‘*Conviction in Advertising’’ was the 


subject of an interesting and instruc 


tive address delivered by J. J. Rock 
well, manager Special Service Depart 
ment, MeGraw 
before the Chieago Electric Club at the 


Publishing Company, 
regular meeting of that organization on 
Wednesday, June 15 

characteristic introduce 


Vose, Mr. 


discussed the question of advertising In 


Following a 
tion by President Rockwell 
comprehensive 
the 


requisites of advertising, and the diffi- 


an enthusiastic and 


manner, pointing out value and 
culties to be encountered. 

He began by pointing out the subject 
of advertising as a very large and very 
broad one. Advertising is not a gam- 
ble, either for the advertiser or the pub- 
lisher, but instead, it is a real live com 


mereial influence which is essential to 
the sueecess of any business enterprise. 


Mr. Rockwell 


general advertising and specific adver 


distinguished between 


tising. Considering the former elassi 


fication first, he cited specific illustra- 


tions showing how immediate returns 


advertising cam- 


One 


obtained from 


were 


paigns in this field case of par 


ticular interest involved a merchant 
who did not believe in the value of ad 
vertising, but upon observing the sue 
cess of a friend who was a consistent 
udvertiser, started a campaign, and the 
in this partieular case 


results, which 


were immediate and voluminous, soon 
convineed him 

Advertising in the technical field was 
classed by Mr 


vertising. In 


Rockwell as specific ad 
this field it is often 


the 


not 


possible tO trace connection he 


tween an advertisement and a sale 
Most generally the amount involved is 
much greater than in the general field 
and the speaker said that the cost of 
i prospective buyer was in 
the amount in 
advertised. He 
the 
field to prospective buyers who in fre 


called 


several times before actually purchas 


educating 
direct proportion to 
volved in the article 


likened advertising in technical 


quent instances must be upon 
ing 

Mr. Roekwell referred to specifie in- 
stances which he has observed showing 
that 


making a 


may be 
the 


while an advertisement 


favorable impression, 
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advertiser in a great majority of cases 
has no way of ascertaining this fact. 
That consistent advertising is essen- 
tial was pointed out by the speaker, 
who, to illustrate this assertion, said 
that a man desiring to build, probably 
has been collecting data for a period of 
two or three vears prior to the time ac- 
tual operations are begun, and during 
the 
ments are constantly before his atten- 


this time firms whose advertise- 
tion are the ones who will receive the 
benefit when the contracts are let. 

In conclusion, the speaker again em- 
phasized the value of advertising, say- 
ing that if the same thought, time and 
money was spent in this field as on the 
salesmen and in the sales department, 
the results would satisfy the most ex- 
acting. Time is the greatest faetor in 
advertising, and Mr. Rockwell appealed 
to those present to give it due thought. 

A. A. Gray opened the discussion by 
emphasizing the points brought out by 
Mr. Rockwell. He spoke of the present 
high standing of advertising which he 
attributed 
ward policy of the publishers. 

Mr. Seldan, of the Rumford 
wal Works, spoke of the value of ad- 


to the honest, straightfor- 
Chem- 


vertising from the advertisers’ stand- 
point. He spoke of the necessity of 
following up advertising, the same as a 
salesman does in the case of a prospeet- 
ive customer. 

Mr. Kuehmsted, of the Gregory Elee- 
that 


was as essential to his business as any 


tric Company, said advertising 
other department. 
Frank L. Perry, J. R. 


Francis Raymond also made brief re- 


Cravath and 
marks on this subject, at the conclusion 
of which a hearty vote of thanks was 
tended the speaker. 
—_>-<- 
Summer Meeting of Wisconsin Elec- 
trical Association. 

It has been decided to hold a sum- 
mer meeting of the Wisconsin Electri- 
Oshkosh, Wis., on 
June 28 and 29. The sessions will be 
held at the Oshkosh Yacht Club, the 
first one being called at 2 p. m. on June 
28. J. P. Pulliam, superintendent of 
the Wiseonsin Electric 
chairman of committee of arrangements 
and will gladly make hotel reservations 
Among 


cal Association at 


Railway, is 


for all who desire to attend. 
the entertainments being arranged for 
is an exeursion on Lake Winnebago. 
John S. Allen, of Lake Geneva, Wis., 


is seeretary of the association. 
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SUCCESSFUL EXPERIMENT BY 


PRISING CENTRAL STATION, 


ENTER. 


The attention of central stations. par- 
ticularly in the smaller towns, is called 
to a most successful electric show, eon. 
ducted in Danville, Tll., under the 


pices of the Danville Street 


aus- 
Railway 
and Light Company, from June 11 i 
June 18. 


The object of this show was 


imari- 
1 the 
erviee, 
to the 
With 
manufact rs of 


ly to familiarize the residents 
many advantages of electri 

and also to call their attentio 
latest advances in the industry 
this in the 
electrical and kindred appara 


view 
were 
approached in the matter of itain- 
ing exhibits, and their hearty opera- 
tion was an essential feature o! the sue- 
cess of the event. 

hall, 


Danville 


The show was held in a |: 
centrally located, and the 
Street Railway and Light | 
spared no expense in creating «an at- 


pany 


tractive decorative and lighting effect. 
The hall was tastefully decorated with 
bunting and leaves and all posts and 
structural work was of rustic finish. 
The 


complished by especially designed elee- 


general: illumination was ae- 


troliers equipped with Mazda lamps 


and Holophane reflectors all inter- 


woven with colored leaves. A nun- 


ber of ornamental posts were placed in 
a line the entire length of the floor and 
these were equipped with clusters of 
twelve lamps. The booths were divid- 
ed by smaller posts on which were sus- 
pended decorative globes also contain 


ing high candlepower lamps. ‘These 


posts were also outlined with incandes- 
cent lamps equipped with paper liusks 
as shades. 


The 
also well lighted. 


of the buildin 


In addition 


exterior 


regular exterior lighting of th: 
ing there was installed on the 
searchlight which at 
An electri¢ si 
resenting a Americ: 
also added to the brillianey of 


powerful 
much attention. 
waving 


trance. 


One of the most interesting 
its was that of the loeal lightin 


On the right and left © the 


eom- 
pany. 
was fitted up 
iteh- 
odern 


main entrance there 


two rooms representing a mode 


en and dining room. All 
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June 


devices available were installed in these 


two rooms. 

Mueh interest was also shown in the 
<hibit of J. K. Ritehie, of the Univer- 
‘ty of Illinois, who showed a speaking 


lamp, an electric cradle rocker, 
nd a Collins wireless telephone outfit. 
The Allen Eleetrie Company, Dan- 
ile, Ill, exhibited 
ating appliances, fans and a line of 
intley Manufacturing 
.cuum cleaners and appliances. 
\merican Iron and Machinery Com- 
my, Chieago, Ill., had on exhibition 
Simplex gas-heated ironer operated 
an electric The company 
as represented by G. A. Renner. 
The Benjamin Temple of Music, 
anville, Ill., exhibited a Tel-Electric 


lamps, fixtures, 


Company’s 


motor. 


THE DANVILLE 


plano player, which furnished the 
musie for the visitors. 
The Burroughs Adding Machine Com- 
pany, Detroit, Mich., had on exhibition 
number of its electrically operated 


Macklin 
ind Arthur H. Lane of the Peoria office 


idding machines. Charles 
were in attendance. 

The A. J. Deer Company, Hornell, 
N. Y.,’ exhibited Royal coffee 
roasters, and meat choppers all elec- 
trieally driven. The company 
represented by E. J. Manley. 

The Fairbanks, Morse Company, 
Chicago, Ill., exhibited Perry pneu- 
natic water-supply systems driven by 
lectrie motors. 
sented 


mills, 


was 


Thomas Foster repre- 
Carson-Payson Company, the 
local agents for Fairbanks, Morse Com- 
pany, 
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The General Electric Company, Chi- 
eago, Ill., had on exhibition a complete 
line of heating appliances, Mazda 
lamps, tungsten lamps for automobile 
headlights, and a number of electric 
motors. Thorne Foster was in attend- 
ance. 

The Holophane Company, Newark, 
Ohio, in addition to supplying reflec- 
tors for all incandescent lamps used 
for illuminating the hall, exhibited in 
an attractively fitted booth, a complete 
line of Holophane globes and reflectors. 
C. A. Howe, manager of Chicago 
office, was in attendance. 

Federal Electric Company, Chicago, 
lll., although not maintaining an ex- 
hibit on the fioor, installed the electric 
sign at the main entrance. 


ELECTRIC SHOW 


Marrs-Tanner’ Electric Company, 


Danville, Ill., exhibited heating appli- 


ances, fixtures, fans and Santo electric 


vacuum cleaning machines. The lat- 
ter were demonstrated by capable at- 
tendants. 

The National Cash Register Com- 
pany, Dayton, Ohio, exhibited electric 
cash registers. The company was rep- 
resented by J. S. Roe. 

The Ruud Manufacturing Company, 
Pittsburg, Pa., exhibited Ruud auto- 
matic gas water-heaters and hot-water 
storage systems. W. C. Knoblock, of 
the St. Louis office, was in attendance. 

The Simplex Electric Heating Com- 
pany, Cambridge, Mass., had on exhi- 
bition a full line of electric heating and 
cooking utensils, which were shown in 
operation. 
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The Singer Sewing Machine Com- 
pany, Danville, Ill., exhibited a num- 
ber of Singer machines, operated by 
General Electric motors. 

The Vermilion County Telephone 
Company, Danville, Ill., maintained a 
private branch exchange in a specially 
fitted room with which connections 
were made to telephones installed in 
booth. In addition all the latest 
telephones made by the Western Elec- 
tric Company, Chicago, were displayed. 

The Woods Motor Vehicle Company, 
Chicago, IIl., had on exhibition an elec- 
tric brougham. In addition this com- 
pany had fitted up a model garage 
equipped with Westinghouse mereury- 


each 


are rectifiers, shown charging a car. 
G. Vernon Beck was in charge. 

The this show be 
largely attributed to J. E. Johnson, 
general superintendent of the Danville 
Street Railway and Light Company ; 
George Fisher, superintendent lighting 
and department; Arthur 
Myers, superintendent gas department, 


success of may 


heating 


and J. A. Siepker, manager new busi- 
ness department. 
——~ +e 
New Engineering Laboratories at Le- 
high University. 

The Fritz Engineering Laboratory 
and the Eckley B. Coxe Mining Labora- 
tory, two new additions to the equip- 
ment of Lehigh University, were dedi- 
eated on June 11. Addresses were 
made by President Drinker, Captain 
Robert W. Hunt and T. Commerford 
Martin. 

The Fritz Engineering Laboratory 
will be devoted to the testing of materi- 
als and hydraulic work. It is the gift 
of John Fritz, a member of the Board 
of Trustees and one of the leaders in 
the steel industry of the United States. 
The equipment for the mining labora- 
tory has been supplied by the Allis- 


Chalmers Company. 


New Omaha-Denver Telephone Line. 

The American Telephone and Tele- 
graph Company will build a new long- 
distance line between Omaha and Den- 
ver, thus affording direct communica- 
tion between Denver and Chicago and 
improving the Denver-Omaha service. 
The present Denver-Omaha service is 
by way of Kansas City and is not of the 
desired standard of efficiency. This 
new line will be in operation this year. 
Its wires will be of heavy copper ex- 
clusively. 
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Meter Code. 

In order to standardize meter prac- 
tice and meter specifications the meter 
committees of the National Electric 
Light Association and the Association 
of Edison Illuminating Companies have 
united their efforts and are formulat- 
ing their solutions of the various ques- 
involved in a ‘‘Meter Code.’’ 
the eight contemplated sec- 
the code have already been 
prepared by the Electrical Testing 
Laboratories under the instructions of 
the joint meter committee and have 
been published as a committee report. 
sections is pre- 
The remaining sec- 


tions 
Five of 


tions of 


A résumé of these 
herewith. 
tions are in preparation and will cover 
the subjects of installation methods, 
specifications for acceptable types of 
auxiliary apparatus, and system tests. 
As the code will be open to amend- 
until and finally 
adopted, any of our readers having 
suggestions which they think should be 
incorporated in the code should for- 
ward the same to G. A. Sawin, Public 
Service Corporation, Newark, N. J. 


sented 


ment completed 


SECTION I. DEFINITIONS. 


This consists principally of descriptions 
and definitions of units and terms employed, 
of the various kinds of circuits met with 
and the systems of distribution, and also of 
the various kinds of indicating instruments. 

Where two wattmeters are used in a bal- 
anced three-phase circuit to measure the to- 
tal power, it is pointed out that the power- 
factor can be determined from the two read- 
ings, but owing to a typographical error the 
formula given is incorrect. It should read 


l 
,3(W'—w: 
“AW4+w 
power-factor, W, and 
smaller wattmeter 


cos #= 


Y 1 


where cos @ is the 
W, are the larger and 
readings. 


SECTION II. STANDARDS. 


The equipment of a meter department 
should include three Weston standard cells, 
standard resistances from one ohm to 0.0001 
ohm, a potentiometer and voltbox as refer- 
ence standards. The low resistances should 
be of large carrying capacity. If the stand- 
ard resistances be returned at sufficiently fre- 
quent intervals to a standardizing laboratory 
for verification, one set only is needed. The 
standard cells should be intercompared 
weekly and one of them should be sent 
semi-annually to a standardizing laboratory 
for verification. Whenever a standard re- 
sistance is suspected of having been over- 
loaded, it should be checked immediately. 
The various coils of the potentiometer should 
be checked against each other at least once 
every year. The voltbox should be checked 
it least once a month. 

Secondary standards should consist of a 
laboratory standard voltmeter, millivolt- 
meter and shunts, and standard wattmeters 
accurate on direct and alternating currents. 
These instruments should be set up perma- 
nently in care of a responsible person and 
compared with the reference standards at 
least once every two weeks. 


The working standards in form of port- 
able instruments should be suited to the 
voltage of the system and the necessary 
loads. Voltmeters should not be used with 
a scale deflection less than two-thirds of 
the full range. Ammeters, or millivolt- 
meters and shunts, should have a sufficient 
variety of ranges so that in passing from 
full load to light load on a meter, no deflec- 
tion less than one-quarter of full scale need 
be used. All working standards should be 
checked at least once every two weeks 
against the secondary standards and every 
two months a complete calibration curve 
made out to accompany the instrument. All 
checks should be recorded. Standardized 
resistances used in connection with volt- 
meters in the standardized resistance meth- 
od of meter testing should be permanent in 
value and have a negligible heating error. 
Wattmeters and rotating standard test me- 
ters should be so selected that no test need 
be made at an unduly small scale deflection 
or load of the standard. Cho2cks of stand- 
ardized resistances should consist of a de- 
termination of the current taken by each 
unit at the normal voltage of the system 
and should be made weekly. Checks of ro- 
tating standard test meters used in making 
service tests should be made at sufficiently 
frequent intervals to insure that the vari- 
ations of their accuracy do not exceed the 
tolerated testing errors in making service 
tests of meters. 

Any piece of apparatus showing an ex- 
cessive variation between successive tests 
should be subjected to a special investiga- 
tion to ascertain the cause. If the cause 
of variation cannot be removed, the fre- 
quency of checking should be increased, or 
the use of the apparatus abandoned. The 
master standard for the measurement of 
time should be an accurately regulated clock 
or chronometer with an electrical contact 
Stop-watches are generally used for working 
standards and should be checked at the be- 
ginning and end of each day’s testing. 


SECTION III. METERING. 


Watthour meters, as they are properly 
called, are sometimes referred to as “inte- 
grating wattmeters,” “recording wattme- 
ters,” or simply as “wattmeters.” Although 
the term “integrating wattmeter” is a cor- 
rect one, the use of the term watthour me- 
ter is preferred to it, because the latter term 
shows the unit in which the instrument reg- 
isters and is in accord with the analogous 
terms “voltmeter,” “ammeter,” “wattmeter,” 
etc. The terms “recording wattmeter” and 
“wattmeter” as applied to watthour meters 
are incorrect. 

To compensate for friction, all modern 
watthour meters have a compensating de- 
vice which supplies a constant torque inde- 
pendent of the load upon the meter. This 
compensating device is excited by the volt- 
age and its effect is variable under varia- 
tions of voltage. Due to the effect of wear 
upon the bearings, brushes, commutators, 
etc., vibration, possible rusting and corro- 
sion due to dampness, or acid fumes, col- 
lection of dust, etc., the friction in a meter 
installed in service will change with time. 
This fact constitutes one of the chief rea- 
sons for frequent inspections and tests of 
meters in service. A motor watthour meter 
gives a correct registration in alternating- 
current circuits, the power-factor of which 
is less than unity, only when the phase angle 
between the eddy currents in the moving 
element and the magnetic fields interacting 
with them to produce the meter torque, is 
the same as the phase angle between the 
voltage and current in the receiving circuit. 
The “lag” adjustment of an induction meter 
is arranged to produce this condition. 
When a meter is incorrectly lagged, it is 
subject to large errors at low power-factors. 
Variations in frequency affect the lag of in- 
duction meters. 

The effect of constant external fields may 
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be compensated for by calibrating and ag. 
justing the meter in situ. The effect of 
overloads and short-circuits on a meter js 
to alter the magnetization of the drag-mag. 
nets, and to magnetize adjacent masses of 
iron. The design of the meter has an im. 
portant effect on the amount of such de 
rangement produced under given conditi 
Apparatus which is so installed 
liable to short-circuits or to heay: 
of current such as motors wit! 
signed starting rheostats Is very d: 
to accurate metering. 

Methods of connecting meters 
and the use of polyphase mete: 
considered. 


SECTION IV. SPECIFICATIONS Fo! 
ANCE OF METER TYPES. 


An acceptable meter is one wh 
ters with reliability and commercia! 
acy the electrical energy which is 
through it. No meters should b 
service except such as belong to 
ceptable type. The requirements 
are intended to exclude types wh 
tiquated or which were not at th: 
their manufacture representative best 
practice, but to admit many meter y in 
use which do not represent the mos ent 
improvements and yet could not be pped. 
They are not intended for use in | pur- 
chase of new meters. Acceptabili' to be 
determined by submitting specimens to a 
selected Testing Authority. Spe ifications 
are laid down for design, constructi and 
accuracy. To be included in the saime« type, 
meters of different sizes must be stan- 
tially alike as regards weight of moving ele- 
ment, full load torque, full load speed. style 
of bearings, means of adjustment, number 
of magnets, ampere-turns in current coil at 
rated current, shape and arrangement of 
magnetic circuits, electric circuits and con- 
nections, general relation of parts, electrical 
and magnetic materials, rated frequency and 
rated voltage. Tests for accuracy include 
initial accuracy under normal conditions 
and unity power-factor, and effect of varia- 
tions in power-factor, voltage, frequency, and 
temperature. Effects of external magnetic 
fields and of temporary overloads and short 
circuits are also determined. The equality 
of elements in three-wire meters and the 
independence of elements in polyphase me- 
ters are also considered. For direct-current 
meters under normal conditions, the toler- 
ance is two per cent at full load and over- 
load, and three per cent at one-tenth load. 
Ten per cent change in voltage must not af- 
fect it more than three per cent at ful! load 
or five per cent at one-tenth load. An over- 
load of four times the rated current plied 
three times for two seconds each m not 
affect the accuracy more than three per cent 
at full load or five per cent at one-tenth 
load. 

For alternating-current meters wu! nor 
mal conditions the tolerance is 1.5 ent 
at full load and one-tenth load, rising to 
two per cent for half load and thr per 
cent for overload of fifty per cent. The 
variation between unity power-fact and 
seventy-five per cent power-factor must not 
exceed two per cent and for power factor 
one-half must not exceed four per c¢ Ten 
per cent change in voltage must not nge 
the accuracy more than 1.5 per cen! full 
load or two per cent at light load. e per 
cent change in frequency must no! inge 
the accuracy more than 1.5 per < An 
overload of four times the rated cu t ap- 
plied three times for two seconds each must 
not change the accuracy more than per 
cent. 

The temperature coefficient of 
of meter must not exceed 0.2 per 
degree centigrade. The potential 
the field coils at full load shall not : 
one per cent of the rated voltage 
phase meters, and in direct-curré 


type 
it per 
py in 
<ceed 
poly- 
and 
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single-phase meters it shall not exceed 1.5 
er cent in meters of capacity less than 
ren amperes or 0.75 per cent in meters of 
sreater capacity. Meters must not creep 
with 110 per cent of rated voltage and shall 
in continuously with two per cent of rated 
irrent. 

SECTION VII. METHODS OF TEST. 
Rules are laid down for determining the 
ormal load and the average accuracy. The 

terms gear ratio, register ratio and test 
nstant are defined, and formulas given for 
ise with the different makes of instrument. 
rhe principal requirements in an acceptable 
iethod of testing are, first, accuracy and, 
econd, economy. A method which, though 
ighly accurate, is so expensive that tests 
innot be made with sufficient frequency is 
ot acceptable. However accurate the 
ethod of testing employed, an accuracy of 
etering exceeding the inherent accuracy 
f the meter itself cannot be attained. The 

‘tating standard method, the indicating in- 
trument method, and the standardized re- 
stance method, as defined below, are 
iopted as the most desirable in the present 
tate of the art. Any other method which 

ill yield, under commercial conditions, re- 
ults equal in accuracy to those obtained by 
he approved methods, may, however, be 
sed. 

In the rotating standard method the revo- 
utions of the moving element of the meter 
nder test are compared with the revolu- 
ions and fractions of a revolution of a 
tandard watthour meter during the same 
nterval of time. A standard watthour me- 
er for this purpose, provided with dials in- 
licating in revolutions and fractions of a 
evolution of the moving element, enabling 
in accurate comparison to be made using 
i small number of revolutions, is known as 

Rotating Standard. 

In the indicating instrument method, a given 
whole number of revolutions of the moving 

element is timed by means of a stop-watch, 
the load to which the meter is subjected be- 
ng measured at the same time by means of 

voltmeter and ammeter in direct-current 
tests, or by an indicating wattmeter in al- 
ernating-current tests. 

The standard resistance method is a modi- 
fication of the indicating instrument method, 
n which the load upon the meter is ob- 
tained by means of a set of resistances con- 
suming a known value of watts at a definite 
voltage, which is measured by means of a 
oltmeter. 

At least three determinations should be 
nade at each load, each determination cov- 
ring a period of not less than thirty sec- 
mds. If the three differ by more than one 
er cent observations should be repeated. 
’recautions are given which should be fol- 
owed in using standards and indicating in- 
truments. The effects of heating, stray 
ield, and parallax are all considered. With 
luctuating voltage or load the time average 
f the instrument readings should be taken, 
iot the average of highest and lowest indi- 
ations. Attention is called to the large 
emperature effects in commutator type me- 
ers when the voltage circuit does not have 
| coefficient which compensates for the disk; 
Iso to the error produced when the poten- 
tial circuit is not warmed to normal tem- 
erature before beginning the test. This is 

especially to be guarded against in rotating 
standards. The rotating standard method is 

uch less susceptible to errors due to vari- 
‘tions in load than the other methods. Dif- 
ferent methods of comparing the revolutions 
f meter and standard are given. 1. The 
rotating standard may be started at the be- 
‘inning and stopped at the end of a given 

imber of revolutions of the meter by 
means of a switch in its voltage circuit, or 
. switch shunting the current coil. 2. Both 
meters may run continuously and a signal 
’e given by the tester’s assistant at the be- 
sinning and at the end of a given number 
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of revolutions of the meter under test. The 
tester reads the rotating standard at the 
instant each signal is given, and by sub- 
traction obtains the number of revolutions. 
3. The eye-and-ear method may be used. 
For this purpose the standards are equip- 
ped with electrical contacts on the rotating 
element arranged to give a sharp signal in 
a telephone receiver at the ear of a tester 
at every revolution. When both the meter 
and the standard are correct and have the 
same watt-second constant they will make 
revolution for revolution, and the index 
mark on the meter disk will be in the same 
position at each successive click. If the 
constants are not the same, a definite ratio 
will be maintained between the revolutions 
of the standard and the meter. If the meter 
is incorrect, the position of the mark will 
change, losing or gaining a certain distance 
at each revolution, and if d is equal to the 
distance, expressed as a fraction of a revo- 
lution which is lost in nm revolutions, the per- 
centage of error of the meters relative to 
d 
the standard is—per cent. At light loads 
n 

the constants of the meter and standard will 
usually be different, due to the necessity of 
changing the range to keep the standard at 
full speed. The constants will often be dif- 
ferent also at full load, as, for example, 
when a meter is tested by means of a stand- 
ard of a different make. In such cases the 
meter and the standard will run at different 
speeds under the same load, and the correct 
number of revolutions for each will be in 
the inverse ratio of the watt-seconds con- 
stants’. The comparison is made in the 
same manner as described above, choosing 
a number of revolutions of the standard 
which would correspond to a whole number 
of revolutions of the meter if the meter were 
correct. The eye-and-ear method is espe- 
cially adapted to the final adjustment of the 
meter, inasmuch as the adjustment can be 
gradually changed while watching the revo- 
lutions of the disk, until the meter and 
standard run together. 

While the other types of standards are 
placed on the market ready made, standard- 
ized resistances are ordinarily made up by 
each company for its own use, and it is 
therefore considered proper to give under 
this heading the general requirements for 
their construction. The earliest forms of 
standardized resistances consisted of banks 
of seasoned and standardized incandescent 
lamps which were subject to disadvantages 
arising from their bulk, liability to break- 
age, variations in resistance due to overload, 
etc. In the latest forms of standardized re- 
sistances, resistance units composed of zero 
temperature coefficient metal, capable of 
carrying their rated watts continuously 
without change in resistance, and unaffected 


.by repeated heating and cooling, are em- 


ployed. The units are constructed to be 
immune from easy accidental damage and 
are mounted in a protecting box or frame 
with suitable switches for connecting the 
various ranges in circuit. Where it is de- 
sired to avoid the use of corrections, a con- 
venient and reliable means of adjusting the 
resistances should be provided, in which 
case the resistances will be readjusted when- 
ever found in error in the periodic checks. 
The connecting leads are a part of the stand- 
ardized resistance, and should be maintained 
in perfect condition. The standardized re- 
sistance method is equally suited to direct 
and alternating current testing. For alter- 
nating-current tests, the resistances should 
be non-inductively wound. The accuracy 
with which the load is determined is, as- 


suming the resistance to be correct, depend- 
ent only on the accuracy of the voltmeter, 
but it should be borne in mind that a given 
percentage error in calibrating or in reading 
the voltmeter affects both the voltage and 
the current, and therefore produces double 
the percentage error in the watts. 
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The following methods of loading are 
given: consumer’s load, portable lamp bank, 
load-box of low-temperature-coefficient tha- 
cerial, water rheostat, portable storage bat- 
teries, and in the case of alternating cur- 
rent, a stepdown transformer from whose 
secondary the test current is taken. To pre- 
vent misunderstandings and annoyance to 
the consumer, the use of his load is general- 
ly to be avoided. Portable storage batteries 
aud step-down transformers furnish current 
for the load circuits at low voltage, the volt- 
age circuits remaining connected to the line. 
An artificial load is thus obtained, in which 
the actual amount of energy required is 
small. These methods are therefore espe 
cially adapted to testing large meters. 
When step-down transformers are used, cau- 
tion should be observed lest the current 
used for load be lagging excessively. In all 
cases where the consumer desires to use cur- 
rent during the test, jumpers should be util- 
ized, so that the consumer’s circuit need not 
be opened. Precautions should be taken to 
avoid short-circuits through the meter under 
test or through the standards. This is es- 
pecially important in case any part of the 
circuit is grounded. The connection of the 
testing load to the house side of the meter 
should be made only after all other con- 
nections are completed. The voltage cir- 
cuits of direct-current meters should not, 
however, be left disconnected from the line 
while making connections, on account of the 
error due to the change of resistance by 
cooling. 

Forty-eight diagrams of connections 


are given, showing the proper methods 
of connecting meters for test and of 
applying jumpers. 
——_~--e___ 
Educating the Public. 

Taking the agitation against the 
smoke nuisance as the basis of his talk, 
C. C. Long, electrical engineer of the 
Metropolitan Electric Company., Read- 
ing, Pa., explained in a recent public 
lecture, that the new plant of the Read- 
ing company would be the greatest 
cleanser the city had ever known. 

He interestingly described the equip- 
ment of this new station and incident- 
ally said that the universal applica- 
tion of electricity is the only way in 
which the smoke nuisance can be elim- 
inated. 

Thus, by taking sides with the public 
in its outery against an increasing evil, 
Mr. Long effectively boosted the cen- 
tral-station product and created a closer 
feeling of co-operation between the 
public and the corporation. 

+e 
Alabama Power Projects. 

Captain R. H. Cobb, of Anniston, has 
applied for a franchise to operate an 
electric power project at Gadsden, Ala. 
He will build a dam at lock No. 2, on 
the Coosa River, and expects to gener- 
ate at least 25,000 horsepower. The 
Southern Iron and Steel Company has 
signed a tentative contract for 12,000 
horsepower and the Dwight Manufac- 
turing Company for 3,000 horsepower. 
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ELECTRICITY IN A DEPARTMENT 
STORE. 
POWER 


DESCRIPTION OF THI PLANT IN 


THE ESTABLISHMENT OF W. A. 


WIEBOLDT, CHICAGO, TLL. 


In the department store of W. A. 
Wieboldt, 
Paulina Street, Chicago, Ill., there had 
the 
stitutions of this kind due to increase 


Milwaukee Avenue and 


heen usual trouble in growing in 


in load on the plant, crowded quarters, 


difficulty with repairs and trouble on 


account of smoke 
\ little over a veai 
was planned and at that time it was de 


ago an addition 








* TWO OF THE BOILERS 


VIEW 


cided to move the power plant, or rath- 
er to build a new power plant in the 
basement of the addition. The new 
building is fifty-six feet by 100 feet and 
is five stories high. As the store is a 
block in depth, the rear line of the new 
building faces on a back street, while 
the front is really the rear wall of a 
part of the original building. Half of 
the ground the addition is a 
part of the retail sales room while the 
rear portion is occupied by the upper 
part of the boiler room. 

The engine room is therefor immedi- 


floor of 


ately below the ground level. It has a 
ceiling height of nine feet, while the 
boiler room has a ceiling height of sev- 
The building 


is of mill construction except the ceil- 


enteen feet, six inches. 


ing over the boiler room which is fire- 
proof. 

The boiler plant consists of four six- 
ty-six-inch by horizontal 
tubular boilers designed for 135 pounds 


sixteen-foot 
pressure. These boilers were built by 
Kroeschell Brothers, Chicago, and are 
arranged in batteries of two and sus- 
and 


pended from cast iron columns 


steel beams. The boilers are equipped 


same is a vertical conveyor diselia: 
ashes at window height in the alle: 

The feed pumps are located 
engine room. The boilers are su; 
by eight-inch by 5-inch by 
single-cylinder center-packed 
pump with a six by four by six « 
in reserve. Domestic water is su 
by a five and one-half by eighi 
acting Platt vertical 
the gearless pattern 
driven by means of a Peerless \ 
This motor is controlled by 
Hammer starter from the float s 
the roof tank. 


single 


pump of 


eS 





LARGE 


GENERATORS 


The 
boilers are connected to a stack sixty 
inches in diameter by 145 feet high. 
The lower part of this stack 
tangular forming a corner of the build- 
ing. Above the building the stack is 
circular in section. 

The boiler room contains a Cochrane 
heater and receiver of the self-con- 
tained by-pass type, a Yeomans bilge 
pump, the domestic hot-water heater, 
the stoker motor and stoker engine. 
The coal space is immediately in front 
of the boilers and at one end of the 


with Green chain-grate stokers. 


is ree- 


WIEBOLDT’S STORE, CHICAGO. ILL. 


There is also a refrigerating plant, 
steam driven, which takes care of the 
restaurant, etc., belonging to the store, 
and a Westinghouse air pump 
ing compressed air for various service. 

The engine-room installation com- 
prises three generators all of the engine 
type’ operating at 110-volts dire«t cur- 
rent. These machines are of 200 kilo- 
watt, 150 kilowatt and fifty |ilowatt 
capacity. The larger units run at 150 
revolutions per minute and the smaller 
machine at 300 revolutions per minute. 

The large engines are of the four- 


upply- 
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valve type, nineteen inches by twenty- 
seven inches, and the other, eighteen 
inches by twenty-two inches. The small 
ngine is a single-valve twelve inches 
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and the exhaust piping is in trenches. 
Each engine is equipped with an Er- 
wood swing gate on the exhaust. Pip- 





MAIN SWITCHBOARD. 


These were all built 
by the Ball and Wood Company. 

The header over the boilers is of cast 
teel manifold connected to each boiler 


hy eleven inches. 





ing was installed by the John R. Kehm 
Company. 

The switchboard and wiring were put 
in by Henry Newgard and Company. 





SMALL GENERATOR AND PUMPS. 


means of a bend from a stop and 
cheek valve at the boiler nozzle. The 
ngine piping is relatively small and 
each engine is equipped with a large 
Cochrane receiver separator. The steam 









This switchboard was exhibited by the 
builders at the Chicago Electrical Show 
and illustrated in the ELECTRICAL 
REVIEW AND WESTERN ELECTRICIAN in the 
account of that show. Each generator 


was 


piping is overhead in the engine room 






is provided with a circuit-breaker and 
a throw-over switch. There is a double 
set of bus bars for power and lighting 
so arranged that units can be operated 
separately on the two services or as is 
the usual practice, one unit can be run 
on the entire load. The board is equip- 
ped with Weston instruments, inverse- 
time-element circuit-breakers and Dun- 
ean wattmeters. The generators and 
motors were furnished by the Sprague 
Electric Company. 

The power plant is provided with a 
central oiling system. The oil drips 
from all machines are carried to a pit 
under the engine room floor and are 
pumped from this pit to the filter at 
the engine room floor level and from 
the filter to the oil receiver at the boil- 
er room ceiling. From this point the 
oil flows by gravity to the various bear- 
ings. 

The lighting in the store and power 
plant is accomplished by high-candle- 
power tungsten lamps, these having 
been substituted for are lamps upon the 
completion of the new plant. 

The building is heated by exhaust 
steam, the gravity system being em- 
ployed. Provision is also made to by- 
pass live steam into the exhaust header, 
should the exhaust supply prove insuf- 
ficient. 

The power plant was designed by W. 
F. Fergus and Company, consulting 
electrical and mechanical -engineers, 
Chicago, Ill., who also supervised the 
construction and installation. 


A Successful Policy. 

The policy of public utility corpora- 
tions in bringing to the attention of the 
public the points of ‘‘Good service, 
courteous treatment and a _ square 
deal,’’ has been followed out by the 
Fort Worth Light and Power Company, 
Fort Worth, Tex., with success. To 
correct any wrong impressions as to its 
work or position, as well as to extend 
new business, the company has carried 
on a large amount of educational work 
by use of solicitors, local newspaper ad- 
vertising and printed matter. 

The printed matter which proved to 
be very effective was an appeal to con- 
sumers inviting their criticism. This 
was printed on a private mailing card 
and sent to all consumers. From the 
favorable comments of the public, it 
would seem that efforts along this line 
were well worth while the attention of 
central stations. 
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Electrolysis. 

At a recent meeting of the Nashville 
Chapter of the Engineering Associa- 
tion of the South, an address was de- 
livered by Leland Hume upon the sub- 
ject of ‘‘Electrolysis,’’ his remarks be- 
ing substantially as follows: 

Every electrical current must com- 
lete its circuit, or find its way back to 
the starting point, either by the employ- 
ment of a continuous metallic circuit, 
or else by sending out the current from 
the starting point on a metallic conduc- 
tor and at destination grounding the 
current and letting it find its way back 
through the earth. Nearly all electric 
railway companies use a modification 
of this latter plan wherein the iron 
rails of their system are primarily in- 
tended to form the return circuit, but 
in practice much of this current leaves 
the rails and returns through the earth 


and along buried metal conductors 
such as lead sheaths of telephone 
cables, water and gas mains. 


The term ‘‘electrolysis’’ is used to 
define the action that is produced by 
this stray current, and while the effect 
of electrolytic action has been well 
known to chemists and men of letters 
for many years, it has only been since 


the introduction of electric railroads 
that the word ‘‘electrolysis’’ has be 
come more or less familiar to the pub- 
lie. 


Therefore, in undertaking to talk to 
you tonight upon the subject of elec- 
trolysis, I would first call your atten- 


tion to the derivation of the term. The 


two words ‘‘electro”’’ and ‘‘analysis’’ 
abbreviated to ‘‘electrolysis’’ are re- 
sponsible for this coinage. Electro- 


lytie action, therefore, is the process of 
disintegration by means of the electric 
current. We interested in de- 
termining its causes and its effects in- 
so-far as it affects telephone, telegraph 
and electric light underground cables, 


are 


guy rods and anchors, iron poles and 
gas and water pipes. 

Electrolysis is a practical factor to 
be met and dealt with, following as it 
does in the wake of the introduction 
of electricity in relation to transporta- 
tion lines . The general practice in fur- 
nishing the current to the electric mo- 
tors that operate the street cars is to 
send out the current from the power 
house, or dynamos, over large feed 
wires, and these wires are tapped at 


proper intervals to the trolley wire, 
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which is usually suspended over the 
center of the street car tracks. The cur- 
rent finds its way through the trolley 
pole to the motor and trucks, and then 
goes through the wheels into the rails, 
and flows back to the starting point, a 
portion through the rails and a portion 
by other paths, thus completing the 
circuit. In this return of the current 
from the street cars to the power house, 
the street car tracks, water pipes, gas 
pipes, or underground cables, all to a 
more or less extent conduct the return 
eurrent. It is directly in the interest 
of the electric power companies to fur- 
nish for themselves as good return cir- 
cuit as possible, because all the power 
that dissipates itself in the earth means 
just that much more power to be gen- 
erated, and that much more coal to be 
consumed under the boilers, and that 
much more expense account at the end 
of the month. Therefore, every intelli- 
gent railway manager provides against 
this loss of current in a general way by 
bonding the rails and by the supple- 
mental use of large conductors which 
are bonded at short intervals to the 
rails, and which run back to the power 
station; but notwithstanding this pre- 
caution, wherever the rails are used as 
the return medium, there is leakage to 
adjoining cables and pipes, and it is 
therefore necessary to all the interests 
affected to go intelligently about pro- 
tecting themselves as far as possible, 
and in the case of the wire and pipe 
using companies, it is possible to prac- 
tically prevent damage by making cer- 
tain periodical voltmeter tests, and ap- 
plying the known remedies. For illus- 
tration, if a telephone underground 
cable is running parallel with a street 
ear line for a certain distance, and then 
either leaves the line at right angles, 
or crosses under the street car tracks 
just at this point, the current on the 
eable is likely to leave the sheath in 
making its more direct run to the pow- 
er house, and it is at this point the 
damage occurs, and the process of elec- 
tro-analysis or decomposition sets up. 
The current begins to attack the cable 
and after a brief time you can see the 
eable pitted. If this process is allowed 
to continue without attention, finally 
the lead pipe will be eaten up. In the 
ease of a gas pipe or water main where 
iron and lead pipes are used, the same 
result is seen. 

Now, the question is how to remedy 
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or prevent this electrolytic action and 
damage. When the voltmeter tests a]. 
ready referred to, indicate that the 
current is flowing away from the cable 
sheath throughout a given area or zone. 
a properly placed bond wire the 
negative return feeder of the street 
railway system will usually afford pro- 


tection. The size of the bond wire 
must be regulated by the amount of 
flow of current, and this flow can be 
determined by electrical experts with 
the different electrical appliances that 


are at hand. Wherever the flow is to 
the cable there is no damage, but 
wherever the flow is away from the 
eable or pipe, the danger is imminent. 
Where a pipe runs through very sioist 
or wet soil, there is more dang:r of 
electrolytic action than where the pipe 
passes through dry ground, the 
reason that wet ground is a better con- 
ductor than dry ground, and for this 
reason all electrical companies that em- 
ploy the earth as a return, or as a 
ground, dig down deep enough to 
strike soil that will be moist and wet 
the year round. 

In the case of electrolytic action as 
applied to undergound cables and 
pipes, it is possible at the point where 
the current flows from the pipe into 
the earth, and where the pipe has been 
eaten up, to take a sample of the earth 
and by chemical analysis demonstrate 
the fact that the current has trans- 
ferred the lead or iron to the soil 

In steel construction, in our great 
office buildings, it is well to bear in 
mind this question of the effect of elec- 
trolysis, and to guard against it by 
protecting all the steel girders and 
columns from the earth by granite or 
concrete bases or foundations. 


We said awhile ago that the cables 
and pipes should be regularly tested. 
Our answer is the polarity of the 
cen- 


dynamos may be changed at th: 
tral plant, or additional tracks or ex- 
tensions made, or additional cab'es, or 
water, or gas pipes laid paralle! with 
the existing cables. All of these things 
could have a very material bearing on 
the situation, and could change from 
a good condition to a bad condition 
what was done properly at first 


> 


An electric elevator has been it- 
stalled in the stairway which leads to 
the cupola of St. Peter’s Church in 
Rome. The elevator has a capacity for 
carrying ten persons. 

















1910 


June 25, 


















STANDARD METHODS: OF 
MEASURING ILLUMIN- 
ATION.’ 





BY DR. L. BLOCH. 





a recent number of the Electro- 

Zeitschrift the following 
ymmendations of the Verband 
itscher Elektrotechniker regarding 
surements of illumination was pub- 
ed: 

The mean horizontal illumination 

isured at an height of one meter 

ve the floor or the ground, shall 
serve as a practical measure of the il- 
imination of outdoor areas and inte- 
iors. In addition the maximum and 
inimum horizontal illumination of the 
entire illuminated surface should be 
ecified. 

The lack of uniformity of illumina- 
tion is to be expressed in terms of the 
‘atio of the maximum to the minimum 
orizontal value. The specific con- 
imption of a system of illumination is 
to be expressed (in the case of electric 

ehting) in terms of watts per lux 
ean horizontal illumination) per 
juare meter of floor area illuminated.’’ 

"he investigations of previous com- 

ssions on standards of light, on pho- 
netry, ete., were mainly devoted to 
consideration of the best method of 
asuring light from electric sources. 
ese investigations have now been 
xtended to conditions of illumination. 
The neeessity for closer agreement 

i this question is very generally ad- 
itted. In most cases we do not so 
ich desire an exact knowledge of the 
indlepower of the source. We desire 
ither to know whether a street or an 
nterior is satisfactorily illuminated. In 
rticular when we come to the com- 
parison of different systems of lighting 
‘| is important to know not so much 
hat the individual lights can do, but 
‘ather which of the systems is best 
adapted to produce the requisite gen- 


nische 





The Illuminating Engineer, London. 
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\bstracted from an article in the June issue 
























eral illumination. This has recently 
become extremely essential in view of 
the large number of competing systems 
of lighting. 

The photometrical committee ap- 
pointed a subcommittee to deal with 
various special questions. It was spe- 
cially concerned with one problem 
(which has often been the subject of 
controversy in the past), namely, 
whether it is better to measure the il- 
lumination of streets and open spaces 
in terms of the horizontal or the verti- 
cal illumination. There can be no doubt 
that in any street both horizontal and 
vertical surfaces should be well il- 
luminated, as far as it is possible to do 
so. But nevertheless, the calculation 
and measuement of one of these quanti- 
ties may answer practical purposes. In 
studying this question the members of 
the subcommittee undertook an ex- 
tensive series of investigations into the 
distribution of illumination, both verti- 
eal and horizontal, in a large number of 
streets. 

It was found that in all practical 
eases the vertical illumination was as 
great or even greater than the horizon- 
tal intensity in the situations where the 
light was weakest, so long as the verti- 
cal surfaces were illuminated mainly by 
direct light. The lowest intensities of 
vertical illumination were met with in 
somewhat unexpected positions, for ex- 
ample, immediately below the lamps or 
in very immediate proximity to them; 
these are just the situations where the 
horizontal illumination is usually high- 
est. The measurement of these mini- 
mum values of the vertical illumination 
is rendered very difficult by the fact 
that slight differences in the position of 


“the plane give rise to such large varia- 


tions in results. In addition the speci- 
fication of the vertical illumination at 
any point in the street demands that 
measurements should be taken in at 
least four different directions, whereas 
the horizontal illumination at any point 
has only a single value. The calcula- 
tion as well as the measurement of ver- 








tical illumination is also much more 
difficult and tedious than is the case of 
horizontal illumination, especially 
when the points considered fall outside 
the line between two of a row of lamps. 

The tests undertaken by the photo- 
metrical committee also showed that 
the vertical illumination tended to ap- 
pear relatively high in comparison with 
the horizontal in the case of lamps 
hung at low level. This was already 
well known. On the other hand, this 
system of lighting is certainly not to be 
recommended and recently the tenden- 
ey has been in the direction of increas- 
ing the height of lamps above the 
street so that less of their light is 
thrown in a horizontal direction. By 
this means excessive glare is avoided 
and it is also possible to secure a great- 
er uniformity of illumination. In the 
most important streets it is also now 
considered advantageous for lamps to 
be placed over the middle of the road- 
way, whenever possible, although, un- 
der these circumstances, a vertical sur- 
face facing the side of the street would 
receive practically no direct light. This, 
again, serves to show that the mainten- 
ance of vertical illumination is in 
practice regarded as only of secondary 
consequence. 

The subcommittee discussed all these 
points in a very thorough manner, and 
came to the conclusion that the specifi- 
eation of illumination in a horizontal 
plane alone sufficed, and that an addi- 
tional statement of the vertical illumin- 
ation was not necessary. This also 
holds for interiors where we are usual- 
ly concerned mainly with the light fall- 
ing on horizontal surfaces, such as 
tables, etc., and the illumination of the 
vertical surfaces, such as walls, usually 
has no special interest. There are, of 
course, exceptional cases, such as pic- 
ture-galleries, libraries, ete., which 
naturally demand special treatment. 

The committee next proceeded to dis- 
cuss the height above the ground level 
at which measurements should be 
made. In the case of streets the il- 
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lumination of the ground is of the 
greatest consequence. On the other 
hand it is extremely difficult, and as a 
rule impossible, to carry out measure- 
ments at the level of the pavement with 
an ordinary type of photometrical in- 
strument. Even when a specially de- 
signed photometer for this purpose can 
be employed the tests will be seriously 
interfered the scattering of 
mud from the roadway, and the shad- 
On these 


with by 


ows of unwelcome spectators. 
grounds it appears desirable to specify 
that the calculation and measurement 
of horizontal illumination should take 
place in a plane at a prescribed height 
above the ground level. Having regard 
to the fact that the differences between 
the illumination on the ground and that 
at a parallel plane a few feet above it 
is usually relatively trifling, the com 
mittee determined to depart from the 
height still frequently adopted, namely 
1.5 meters above the roadway, and to 
substitute a distance of one meter. This 
height answers equally well for outdoor 
illumination and for the inside of build- 
ings. One meter is also the height of 
measurement that seems to be most gen- 
erally adopted for indoor work at the 
present time, and is about the same as 
the distance from the floor to the ordi- 
nary table. The recommendations for 
the measurement of illumination in 
streets, squares, and open spaces, there- 
fore, could also be regarded as applic- 
able to interiors 

The subcommittee recommended fur- 
that the maximum, and 
minimum horizontal illumination 
should always be stated. By the mean 
value is naturally understood the av- 
erage for the entire illuminated sur- 
faces, and not merely the arithmetical 


ther mean, 


mean between the maximum and mini- 
muin values. In determining the verti- 
eal values of illumination due consider- 
ation must, of course, be paid to the 
practical limits of the illuminated sur- 
face. The and 
values should, as far as possible, repre- 
sent the result of tests in several dif- 
positions, and should not be 
chance values which do not 
represent the general conditions. The 
ratio of the maximum to the minimum 
horizontal illumination serves as an in- 
dication as to whether the system of il- 
lumination ig more or less uniform. 
The last point to be considered was 
the conception of specific consumption. 
It was agreed that in the case of elec- 


maximum minimum 


ferent 
or freak 
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trical installations this consumption 
should be expressed in watts and in the 
case of gas in liters of gas per hour, on 
the basis of a production of one lux 


mean horizontal illumination per 
square meter of area illuminated. 
The decisions of the subcommittee 


have been adopted by the photometric- 
al committee, and will be laid before 
the Verband Deutscher Elektrotechnik- 


er at its annual meeting, with the 
recommendation that they should be 
provisionally adopted for one year. 


During this time it should become evi- 
dent whether the suggested standard 
terms and methods will be convenient 
in practice or whether modifiea- 
tions are desirable. The recommenda- 
tions will also be submitted to the Ver- 
von Gas und Wasserfachmiannern 
with the their considera- 
tion, and, if possible, tentative adop- 
On these points the co-operation 


any 


ein 
request for 
tion. 
of all engineers connected with light- 
ing problems is earnestly desired, and 
will, it is hoped, gradually be secured. 
Rs OE ED 
Lighting of Railroad Yards. 

A scheme of lighting for night work, 
covering a considerable area of ground, 
is being used on the Panama Canal 
work which may possibly convey some 
suggestions to those who may be study- 
ing a plan for lighting railroad yards, 
says the Railway and Engineering Re- 
In order to facilitate operations, 
rock and sand barges at Gatun are 
now unloaded at night as well as dur- 
ing day time, the material being han- 
dled by three cableways. By the use 
of searchlights on the tail towers, cast- 
ing light along the cables and on the 
barges at the dock, and over the stor- 
age piles; and with strings of flaming 
ares stretched between the towers, the 
whole territory is well illuminated. Be- 
tween each head and tail tower four of 
these flaming ares are used, and they 
are quite efficient and satisfactory, 
throwing their light equally in all di- 
rections. In fact, it is said that the men 
operating these towers who, by the na- 
ture of their work are required to face 
the sun during the forenoon, prefer 
night work, under the electric light, to 
day work. 

The lighting of railroad 
usually done by means of are lamps 
strung along on poles on both sides of 
the yard. The scheme of stringing 
lights over the yard from towers, or 
high poles is feasible, and the expense 


view. 


yards is 
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would not seem to be prohibitive. It 
would also light up the yard better in 
the interior, where, with side lights, 
there is necessarily a good deal of 
space that comes within the shadow of 


the cars. In a well lighted yard cap 
numbers can be seen without holding a 
lantern up in front of the ear. switeh. 
ing movements and the relativ:- posi- 
tions of cuts of cars can be seen with 
better assurance than where are 
indicated only by signal lamps i the 
increased light is also prom > of 
safety. 
ee 
Indications of Progress 

Several comprehensive pa; ind 
discussions presented at the r: on- 
vention of the National Electriv Light 
Association by authorities on trical 
subjects emphasized the necessity of 
co-operation between departments and 
between individual employes of « cen- 
tral station, and between tl ublie 
and a central station. 

This latter condition can only be re- 
alized by familiarizing the public with 
the subject of electricity and in this 


connection attention is called to an at- 
tractive booklet recently issued by the 
Commonwealth Edison Company of 
Chicago. 

This handbook, as it is termed, ex- 
plains how to obtain electric service, 
gives the rates for electricity in popular 
language, explains how to read meters 
and how to figure bills, covers the sub- 
ject of lamps and lamp renewals fully 
and gives other interesting data relat- 
ing to central-station service. 

That efforts are being made tv 
co-operation between departments and 


attain 


individuals is indicated by two recent 
publications issued by the | ayton 
Lighting Company, Dayton, O., oue en- 
titled ‘‘Meter Department rula- 
tions’’ and the other ‘‘ Rules an: Kegu- 
lations Regarding Electric Ser . 
The former has been issued ‘0 em- 
ployes to acquaint them with th: meth- 
ods employed by the company «ii cov- 
ers such subjects as: General ‘k of 
the department; installing ; ins}: «tion; 
testing; schedule of testing; thods 
of testing and general instructions. 
The latter publication has been issued 
primarily to acquaint architects, engi- 
neers, contractors and others p!anning 
or installing apparatus or equipments 
intended to be connected to tie com- 
pany’s distributing system, with the 
rules and regulations of the company. 
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THE ILLUMINATING ENGINEER- 
ING SOCIETY, OF GREAT 
BRITAIN. 





ANNUAL MEETING IN LONDON. 





We are indebted to Engineering, of 
yndon, for the following facts relative 
the first annual meeting of the 
luminating Engineering Society, of 
‘reat Britain, which was held on May 
} in the theatre of the Royal Society 
Arts, Dr. S. P. Thompson, the re- 
ted president, being in the chair. 
he report of the council, read by the 
onorary secretary, Leon  Gaster, 
ointed out that the main object of the 
ciety was the provision of an inter- 
itional and impartial platform for the 
seussion of all problems relating to 
uminating engineering. No organiza- 
on with that aim, had previously ex- 
sted in Great Britain, nor, in fact, in 
ny country except the United States. 

Dr. Thompson added, afterwards, 
hat there seemed to be no desire on 
he Continent at present to establish 
-ognate bodies, and it was all the more 
vratifying to acknowledge the valuable 
ontributions to their own discussions, 
sent in by experts and scientists from 
irance, Germany, the United States, 
te. The Illuminating Engineering So- 
iety of America had a membership ex- 
‘eeding 1000; they had themselves 230 
nembers on their lists, comprising en- 
engineers, electricians, 
rehiteets, surveyors, medical men, op- 
ticians, ete. 

General discussions had been ar- 
‘anged on ‘‘Glare, its Causes and Ef- 
ects,’ and on ‘‘The Measurement of 
Uight and Illumination,’’ and it was de- 
sired to bring up for discussion sub- 
ects such as the lighting of streets, 
hops, libraries, schools, and, further, 
nits and standardization; the organiz- 
tion of courses of instruction upon il- 
imination and photometry was also 
ontemplated. That would be useful; 
or it must be admitted that the profes- 
sion is not much ahead of the general 
publie in these problems. 

Two novel photometric instruments 
were shown at the conclusion of the 
ueeting. Both were exceedingly simple 
ind portable, yet intended for research 
vork; as they were still in the experi- 
nental stage, figures as to the accuracy 
realizable were not offered. T. C. Har- 
rison said his instrument was an illu- 
minometer. 


gineers, gas 


It consists of a box about 





front of this screen is a 
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in length, made of wood, and contain- 
ing a small incandescent lamp; the dry- 
eell giving the current is carried in the 
pocket. The experimenter reads off, 
instantaneously at any place, the il- 
lumination falling upon a sereen which 
is exposed when the lid of the box is 
opened. This screen is below the lid, 
and covers the whole top of the box; it 
consists of two lateral longitudinal 
strips of thick cardboard or opaque ma- 
terial, one at each side of a central 
strip of translucent material; the seale 
is marked on this central strip. The 
lamp is fixed at the one end of the box 
underneath the screen. The scale reads 
from 100 candle-feet to 0.2 
candle-foot. The experimenter sees a 
certain length of the central strip more 
brightly illuminated than the opaque 


down 


surfaces to the side of it, and the 
stronger the light falling upon the 


sereen the shorter will be this length, 
the lamp-light from below balancing 
the light from above. The chairman 
read candle-feet at the desk and under 
the desk-lamp off at once; the reading 
will depend upon experience; the task 
looked somewhat like determining the 
end of the faint tail of the comet. The 
instrument is calibrated by the cosine 
law. 

The other instrument, exhibited by 
J. S. Dow and V. H. Mackinney, meas- 
ures brillianey. It is a rectangular box 
of wood, the length—the maximum di- 
mension—being about six inches over 
all. The box is fitted on the top with 
an eye-piece, and there is a correspond- 
ing tubular opening in the bottom, with 
an inclined tube for the reception of 
a cylindrical incandescent lamp. In 
front of this lamp is a screen of opal 
glass, serving as the source of light; in 
double dia- 
phragm shutter. The observer, looking 
through the eye-piece and the length 
of the box at the surface to be ex- 
amined, sees a disk (the light reflected 
by the surface) superimposed upon the 
circle of the opal-glass screen, and he 
matches the two against one another, 
not quite in the usual fashion, the shut- 
ters being of novel construction. The 
shutters are two sectors pivoted outside 
the screen, which is itself not really 
circular, but trapezoidal, in shape, 
parts of the edges being blackened. The 
first sector is provided with an are- 
shaped slit; this sector cuts down the 
illumination from unit to one-tenth. 





two inches square and fourteen inches 
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The other sector is whole, and cuts the 
illumination further down to zero. The 
two scales are marked on a piece of 
brass rising from the box, the handles 
of the shutters moving the one on the 
upper, the other on the lower, surface 
and scale of this brass. When the light 
to be examined is too brilliant for the 
short scale, a tube containing a piece of 
dark glass is fixed in the tubular open- 
ing below. An iris diaphragm, Dr. 
Thompson remarked, might possibly be 
substituted for the two shutters; but 
the two sectors were ingenius, as they 
supplied from one source two scales 
through a long range. The little instru 
ment has the advantage that it meas- 
ures the actual brilliancy of the light as 
it is available—not as it might he 
available—for instance, the light ac 
tually falling upon a tool. A school- 
room may appear well illuminated; 
but the pupil sitting in his own light 
receives little of the light entering the 
window, and the brillianey of that il- 
lumination can be determined by any- 
one taking his position. 


ee 


Telephone on Lehigh Trains. 

Following a series of experiments by 
General Manager Maguire of the Le- 
high Valley Railroad, all Lehigh trains 
are to be equipped with specially con- 
structed portable telephones by which 
the trainmen can call up the nearest 
dispatcher’s office from any point along 
the road. 

The device consists of an extension 
pole which can be hooked over the tele- 
phone wires running parallel to the 
track, and is intended to end the isola- 
tion of trains while passing through 
thinly settled sections. In the freight 
service it is thought that it will be es- 
pecially valuable in preventing delays 
through minor accidents. Heretofore 
when a coupling has broken or a draw- 
bar pulled out, freight trains have of- 
ten remained still several hours before 
assistance could be obtained. 

On passenger trains it is intended to 
use the telephone for the accommoda- 
tion of passengers as well as the train 
crew, the sending and receiving of mes- 
sages to be allowed while a train is 
waiting at a station. 

Persons wishing to call a passenger 
known to be on a certain train may be 
connected with the next station in ad- 
vance and the passenger will be paged 
when the train pulls in. 
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A TYPICAL RATE PROBLEM IN 
SMALL TELEPHONE PROP- 
ERTIES.—IV. 


BY FRANK FP. FOWL! 

The distribution of the annual taxes 
of $200 is, of course, properly made in 
proportion to property values, strictly. 
The apportionment appears in Table 
XII 


TABLE 
DISTRIBU" 


XIII 
TION OF TAXES 
Actual Charge 
Gross Per Per 
Amount. Line. Station 
Land . $ 7 $ .04 
Buildings . 2 15 
Central office Equip 4 07 
Distribution Systen 5 10 
Telephones 
Farmer Lines 7 2.37 
Farmer Line Telephor 3 
Furn & Fixt 3 02 
Tools & Teams 5 03 
Store & Supplies .02 


The apportionment of the sleet-storm 
insurance of $323 per annum between 
the distribution system and the farmer 
lines gives $0.36 per line of the distri- 
bution system and $8.77 per line of the 
rural or farmers’-line plant. The ap- 
portionment of the annual interest 
charges of $2,240 appears in Table XIV. 


TABLE XIV. 


DISTRIBUTION OF INTERES 


T CHARGES. 
Actual Charge 
Gross Per Per 


Amount. Line. Station. 
Land : $ 8 $ 0.48 


Buildings soe ; 1.61 
Central office Equipment 33 0.81 
Distribution System 7 1.07 
Telephones . 

Farmers’ Lines 

Farmers’-Line Telephones 

Furniture and Fixtures 

Tools and Teams.. 

Stores and Supplies 

Working Cash Capital 48 


Total . -$2,240 


The apportionment of depreciation, 


maintenance, taxes and interest, as 


given respectively in Tables X, XII, 
XIII and XIV, may now be consoli- 
dated as shown in Table XV. 


TABLE XV. 
SUMMARY OF ANNUAL CHARGES FOR DE- 
PRECIATION, MAINTENANCE, TAXES 
AND INTEREST. 
Annual Charges 
Per Per 
Line. Station. 
Land, Buildings and Central Office 
Equipment ... , $ 
Distribution Syste m 
Telephones 
Farmer Lines . 
Farmer-Line Telephones : 
Furniture, Fixtures, Tools, Teams, 
Stores, Supplies and Cash Capital 


$4.25 
4.31 
1.96 


In addition to the annual charges 
Table XV, there are also 
of $5.12 per station per annum 
for operating expense, and $0.36 per 
town or local line and $8.77 per farmer 
line, per annum, for sleet-storm insur- 
ance. We can now set down the total 
charges per line and per station for 
both town and country service, as 
appears in Table XVI. 


TABLE XVI. 
ANNUAL CHARGES ON 
TOWN SERVICE 


Annual Charges 
Per Per 
— Station. 


shown in 
char ges 


TOTAL LOCAL OR 


Depreciation, Maintenance, 
and Interest ws $4.25 
Sleet Storm Insurance. 

Operating Expense.. 


6.12 
$14.04 $9.37 
The charges per ‘line and per station 
in Table XVI are not, as will have been 
seen from the manner of their compu- 
tation, coincident; instead they are 
ecumulative—that is, for  single-line 
service the total annual charges are the 
sum of the charges in the table, or 
$23.41. In the same way the charges 
are next given for country or farmer- 
as in Table XVII. 
TABLE XVII. 
ANNUAL CHARGES ON COUNTRY 
OR FARMER-LINE SERVICE. 
Annual Charges. 
Per Per 
Line. Station. 
$4.31 
5.12 
$106.13 $9.43 
The computation of rates for partic- 
ular classes of service is now simple. 
Take a ten-party country line for illus- 
tration. The charge per line is $106.13, 
or $10.61 per station, which added to 
the separate charge of $9.43 per sta- 
tion, equals $20.04 per annum, or $1.67 
per month. Referring to Table VII, 
and computing the average number of 
stations per line, the result is one per 
line for business service, 2.92 per party 
line and 8.33 per farmer line. The cor- 
responding rates are then as given in 
Table XVIII. 


TABLE XVIII. 
SCHEDULE OF ESTIMATED ANNUAL 


Total 


line service, 


TOTAL 


Depreciation, Maintenance, Taxes 
and Interest 

Sleet-Storm Insurance 

Operating Expense 


line, 
line, 
line, 


Single 
Party 
Farmer 








The test of this rate schedule, ‘» de- 
termine whether the revenue which it 
produces will be adequate, is simi'ar to 
the operation indicated in Table IX. 
The test of the estimated rates aprears 
in Table XIX. 

TABLE XIX. 

SCHEDULE OF REVENUE 
MATED RATES. 
75 single-line stations at......... $23 


175 party-line stations at 14 
250 farmer-line stations at........ 22 


UNDER 


500 total stations 


A comparison of the total revenue 
$9,781 with the estimated necess 
revenue given in Table XI shows that 
it is only $5 less per annum, and, hence 
the estimated new rates are adequate 
to meet all expenses and charges and 
return eight per cent on the investment. 
The rates given in Table XIX apply to 
the exact conditions assumed to exist 
in the plant under consideration, but it 
will be instructive to consider how the 
rates will vary under other conditions, 
with reference to the party-line service 
in particular. The rates in Table XX 
have been computed from Tables XVI 
and XVII, to show the variation in 
party-line rates with the number of 
stations per line. 


TABLE XX 
ESTIMATED SCALE OF PARTY LINE RATES 


Local or Country 
Town or Fa rmer 
yervice 

Single line... ; 

2-Party line... 

4-Party line.... 

6-Party line... 

8-Party line.. 

10-Party line.. 

12-Party line..... 

15-party line.... 

20-Party line... 

°5-Party line.. 

20-Party line.. 


Table XX conveys a very imp: 
conclusion in regard to the prope! 
ness policy to pursue in developi 
party-line service. Taking firs‘ 
local or town service, it is noti 
that there is a large drop in th 
from single-line to two-party 10 
drop of $7.02; from two-party t« 
party there is a drop of $3.51; the suc- 
ceeding drops are $1.17, $0.58 and $0. 36 
per annum. The quality of party-line 
service becomes rapidly inferior after 
there are more than four stations per 
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line. unless the traffic per station is 
very small; and unless there is some- 
hing to be gained in development it is 
inwise to offer service locally, with 
nore than four stations per line. The 
‘able shows that but little extra devel- 
pment could be obtained with ten- 
irty lines as compared with four-party, 
wing to the small difference in rates. 

The table shows, of course, that far- 
er-lines must earry a considerable 
aumber of stations in order to develop 
the business, probably six at least, and 

erhaps eight or ten. For twelve sta- 
ions per line the rate is substantially 
218 per annum, or $1.50 per month, 
nder which there ought to be a very 
ir development. Of course, the 
ole proposition of farmer-line rates 
duees itself to a question of maxi- 
um possible development, and the 
verage number of subscribers per 
nile that ean be obtained. It ‘is 
orthy of particular notice that in our 
ease a rate of $12 per annum is not 
justified even with thirty stations per 
line. It is furthermore important to 
»bserve that the operating expenses per 
station plus the maintenance, deprecia- 
tion, taxes and interest on the station 
x subseriber’s equipment, per station, 
nount to slightly more than $9 per 
innum, or $0.75 per month. Rates as 
low as this, or lower, are therefore open 
to strong suspicion in any case, and can- 
not often be justified. 

It has been assumed in the preceding 
liseussion that there is substantially 
no difference between direct line busi- 
ness and residence service, as a whole, 
‘rom the standpoint of cost. This is 
.0t strictly true, but the difference in 
he present case is small; and there is 

erhaps no more difference than there 

between individual business lines. 
‘here is considerable sentiment in 
avor of some difference, however, and 
probably it is good business policy to 
lifferentiate in rates to a small extent, 
30 as to stimulate the development of 
residence service. 

The rates as worked out for our par- 
ticular ease, in Table XVIII, are given 
to the nearest cent. This is objection- 
able in the respect that it makes the 
vookkeeping somewhat unhandy, as it 
lakes longer to enter the amounts and 
foot up the items. Auditors are much 
in favor of even amounts, to facilitate 
their work. But that sort of thing can 
be carried too far, and the cost of 
bookkeeping is a very small portion of 
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the entire expense. However, it is rea- 
sonable to place the monthly rate at 
the nearest even amount in five-cent 
units, as $1.20 for example, when the 
true rate is $1.18. The use of rate 
tables will be a great convenience in 
any case, so as to avoid computations. 
The following schedule of rates is 
one which could fairly be recommend- 
ed to substitute for the old scale, as 
adequate to produce the necessary rev- 
enue and not too unwieldly in respect 
to bookkeeping : 
TABLE XXI. 
PROPOSED SUBSTITUTE RATES 
REVENUE THEREUNDER. 
Sta- Class of Per Per Gross 
tions. Service. Annum. Month. Revenue 
60 single line, business.$24.00 $1,440 
15 single line, residence 21.00 . 315 


175 party line, residence 14.40 2,520 
250 farmer line......... 22.20 5,550 


500 $9,825 

This schedule is based on the cost of 
each class of service, and furnishes a 
total revenue $39 greater than the es- 
timated necessary amount. It is there- 
fore a fair and equitable schedule. The 
assumptions under which it is evolved 
ought to be emphasized. The operat- 
ing territory as a whole is divided 
into two districts, one comprised of 
the town or local territory, and the 
other of the surrounding or country 
territory. The appraisal is so made 
as to show the property in each terri- 
tory. The operating expenses and 
fixed charges as a whole are assumed 
to fall naturally into two classes, one 
proportional to the number of lines and 
the other proportional to the number 
of stations. It is then a matter of com- 
putation to find the total annual 
charges per line and per station in each 
territory. 

This plan results in only one seem- 
ing discrimination in the present in- 
stance. A subscriber who lives just 
beyond the town line or boundary falls 
of course in the class of farmer-line 
subscribers. He must pay $22.20 per 
year as compared with $14.40 per year 
for four-party service just within the 
town line. The only way to obviate 
this, without increasing the develop- 
ment of farmer-line stations or cutting 
the rate, is to divide the country dis- 
trict into two parts, one adjacent to 
the town and one beyond. By thus 
dividing the country territory, the sub- 
seribers in the adjacent zone or district 
ean be given a lower rate, but only at 
the expense of a higher rate to the sub- 
scribers in the outer zone, and a cor- 
responding tendency to suppress the 
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development. There must always be, 
in the nature of things, a discrimina- 
tion of some degree between two sub- 
seribers adjacently situated on oppo- 
site sides of the boundary between rate 
zones or districts. It cannot be other- 
wise. The problem is so to choose the 
rate zones as to size and boundary 
that no marked discriminations will oc- 
eur. “The discrimination in the present 
instance is due in part to a low average 
number of stations per farmer line. 

The condition just mentioned brings 
up the general question of plant re- 
serve in public-utility properties. Such 
a reserve is a necessity from several 
points of view, if the management de- 
termines to give a uniformly good qual- 
ity of service and fully satisfy the pub- 
lic demand. Generally speaking, a re- 
serve is necessary to guard against 
breakdown or failure, to provide for 
possible overloads and to take care of 
growth in the public demand in the 
immediate future. This means, for in- 
stance, that the four-party lines should 
not average four stations per line, but 
somewhere about three. It means that 
the farmer lines should have reserve 
stations, and if, for example, fifteen 
stations is the limit, an average of 
twelve at the most should not be ex- 
ceeded. Again it means spare switch- 
board and operating-room facilities, 
reserve space on pole lines for addi- 
tional lines and spare cable circuits. 
These matters must all be taken into 
account in analyzing the rate problem. 
It is unsafe to base rates on a plant 
loaded to its utmost capacity. 

The hypothetical plant which we 
have been considering was assumed to 
be giving grounded service, with open- 
wire distribution, of iron for the most 
part. This condition was assumed be- 
cause it now exists in many plants. But 
in closing the subject, it will be inter- 
esting to compare the rates of Table 
XXI with those which would apply to 
metallic service. The latter will be 
worked out on an approximate basis 
only. If metallic service should be sub- 
stituted, it would be economical to em- 
ploy cable to some extent, but it would 
necessitate much recalculation to fol- 
low that up logically. Moreover, there 
are many plants which today use open- 
wire distribution when cable would be 
more economical, a situation which is 
the outcome of growth and the policy 
of delaying a cable installation until 
general reconstruction is necessary. 
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If metallic service were substituted, 
the annual charges on line wire, cross- 
arms, pins, insulators and braces would 
be substantially double; the charges on 
poles and guying would probably in- 
crease fifty per cent roughly. So that 
for an approximation we may raise the 
annual charges on the distribution sys- 
tem and the farmer lines seventy-five 
The balance of the plant 
Pro- 


ceeding upon this assumption, the fol- 


cent. 
would not be materially affected. 


per 


lowing seale of rates has been com- 


puted, in the same manner followed in 
the first instance 


TABLE XXII 
SCALE OF RATES 
rALLIC SERVICE 

Local Country 
or or 
Town Farmer 
Service. Line Service 


$76.02 


ESTIMATED FOR ME 


metallie service is 
effects 
upon the farmer-line rates than upon 


The extra cost of 
much more pronounced in its 


the local rates. For example, twelve 
stations per line with grounded service 
justifies a rate of $18 per year, whereas 
no less than twenty stations justify this 
rate with metallic service; twelve-sta- 
tion metallic service will cost thirty per 
cent more than grounded line service. 
The that 


grounded service will prevail in thinly 


eonclusion is unmistakable 
populated districts, but as it satisfies a 
large measure of the needs of this class 
of subscribers, there is no particular 
comment from the standpoint 
technical matters in- 


except 
of some of the 
volved. 

In more populous districts, and small 
towns 


especially, the advantages of 


metallic service are important 


and inasmuch as they can be obtained 


more 


not exceeding 


eleven per cent, in this instance, they 


at an inerease in cost 


seem to be fully warranted. From the 
standpoint of local toll service, ground 
ed lines are permissible if there are no 
serious disturbing influences such as 
parallel electric-lighting, power or rail- 
way circuits; cross-talk, however, be- 
comes in some cases quite a serious 
problem. For long-distance service, 
metallic lines give vastly superior serv- 
ice, and in some instances it is impos- 
sible to converse from grounded line 
stations at all. 


In concluding this discussion of the 
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rate problem in country towns and 
rural districts, those who are inclined 
to differ with the conclusions here 
reached should bear clearly in mind 
that a particular set of plant values 
was introduced as a foundation for the 
discussion; some other set of values 
produce different results, in 
some degree. The conditions in no two 
properties are identical in all respects, 
and differences in rate schedules are, 
therefore natural. There are numerous 
conditions and practices, some good 
and some bad, which affect the question 
Not infrequently 
the farmers give the right-of-way free, 


would 


of farmer-line rates. 


and sometimes furnish the poles also. 
In other cases they have built, and own 
outright, a part of the line, say beyond 
a certain distance from the exchange; 
in still other cases they own their tele- 
have a 
lower 


phones. These practices all 


bearing on rates, and tend to 
them; but at the 
them tend to impair the service. 

The further questions of franchise 
value, going value and good will, have 
purposely been omitted for the reason 
that where they exist at all they vary 
in amount with local conditions to such 
an extent that it is unwise to attempt a 
general discussion of them here. In 
some cases they do not exist, and their 
value may conceivably be negative un- 
certain conditions. The problem 
in hand has been worked out strictly 
in accordance with the theory that rates 
should be based on cost plus a fair re- 
turn on a reasonable valuation of the 


same time some of 


der 


property. 
— ee 
International Telegraph and Telephone 
Conference. 

The second International conference 
of telegraph and telephone engineers 
will be held in Paris on September 4 to 
Among the list of sub- 
discussed is the 
question of manual automatic 
To aid the consideration of 
the French 
has proposed the holding in Paris from 
September 4 to 18 of a public exhibi- 
tion of automatic telephone systems. If 
the suggestion is carried through the 
French administration will provide free 
space and lighting and will be respon- 
sible for the safety of the exhibits, 
which should include apparatus for at 
least 100 subscribers and should, as far 
as possible, represent inter-communi- 
eating stations. 


11, inclusive. 
jects which will be 
versus 
telephony. 


this question government 
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Wireless Telegraph Company Under 
Suspicion. 

On the afternoon of June 15, the 
New York city offices of the United 
Wireless Telegraph Company, at 42 
Broadway, were raided by Post Office 
inspectors and Christopher C. Wilson. 
the company’s president, and 
G. Bogart, vice-president, wer 
ed. Later in the day Wm. W. Tomp. 
kins, former president of the New York 
Selling Agency was arrested at his 
summer home at Mahopae Falls, N. Y 

It .was stated that the government 
had alleged that the company was a 
fraud, and that instead of operating a 
system of wireless telegraply. a 
swindle had been perpetrated by 
28,000 persons has paid $20,000 / 
stock in the company. The 
upon which the warrants wer 
alleged that the company ma 
representations in its advertisen 
and the price of the stock was entirely 
out of proportion to the value of the 
tangible assets of the corporation 

E. C. Newton, the Chicago manager 
of the Great Lakes and Northern Di- 
vision of the United Wireless Tele- 
graph Company, said that the company 
had seventy-two steamers equipped on 
the Great Lakes, and twenty-six land 
stations. It is understood that this di- 
vision is on a paying basis. 

srinenieassiiiadiilinemmetis 
Supreme Court Ruling on Telephone 
Case. 

An action was brought by J. W. 
Gruetter in the Cireuit Court of Frank- 
lin County, Tennessee, against the Cum- 
berland Telephone and Telegraph Uom- 
pany for violation of Section 2, Chap- 
ter 66 of the Act of 1885, which re- 
quires that ‘‘every telephone company 
doing business within this state, and 
engaged in a general telephone busi- 
ness, shall supply all applicants for 
telephone connection and _ facilities, 
without discrimination or partiality, 
provided such applicants comply, oF 
offer to comply, with the reasonable 
regulation of the company ; and no such 
company shall impose any condition or 
restriction upon any such applicant 
that are not imposed impartially upoD 
all persons or companies in like situa- 
tions, nor shall such company discrim- 
inate against any individual or com- 
pany in lawful business by requiring, 
as condition for furnishing such facili- 
ties, that they shall not be used in the 
business of the applicant or otherwise, 


Samuel 
rrest- 


hich 
) for 
fiidavit 
issued 
false 


ents, 
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under penalty of $100 for each day 
such company continues such discrim- 
ination and refuses such facilities after 
ompliance or offer to comply with the 
easonable regulations, a time to fur- 
ish the same has elapsed, to be recov- 
ed by the applicant whose application 
; so neglected or refused.’”’ 

A petition was filed to remove the 

se to the Cireuit Court of the United 
‘tates for the Middle Division of the 
liddle District of Tennessee, to which 
emurrer was made, and the petition 

s dismissed. 

In an action of mandamus before the 
supreme Court of the United States, 

ief Justice Fuller, just before ad- 
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Illinois Electrical Contractors’ 
Association. 

The eighth annual meeting of the 
[illinois Electrical Contractors’ Ass%ci- 
ation was held at Peoria, Ill., Saturday, 
June 11, and was successful. 
About seventy-five members, represent- 
ing all sections of the state, were in 
attendance and thoroughly enjoyed the 
The National Hotel was the 
scene of action. A regular business 
session was held in the morning, at the 
conclusion of which the following offi- 
cers President, C. E. 
Stapp, of Peoria; vice-president, C. E. 
Gilson, of Decatur; secretary, M. 
Bloomenthal, of Chicago; treasurer, 


very 


meeting. 


were elected: 
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Hotel. 
Swain 
Rock. 


On Sunday the steamer David 
earried all hands to Starved 


Ee 


The Kansas Independent Telephone 
Convention. 

The eleventh annual convention of 
the Kansas Independent Telephone As 
sociation, held at Topeka, May 27, was 
a well attended and successful meeting 
Among the subjects discussed were: 
‘*Little Things That I Have Learned in 
the Telephone Business,’’ by J. D. Jo 
seph, of Whitewater; ‘‘The Fight on 
Independent Securities,’’ by J. C. Kel- 
say, of Chicago; ‘‘How to Reduce Main 
tenance,’’ by R. B. Fegan, of Abilene; 





GROUP AT 


journment for the season, handed down 
| decision that the mandamus will not 
. and that the final order of the Cir- 
ut Court cannot be reviewed on this 
rit 
—_———_--~s»>--—______ 
On April 1, the Pacifie Telephone and 
legraph Company had 371,575 sub- 
cribers’ stations, compared with 361,- 
i149 P ar j 
42 on January 1, an increase of 2.8 
per cent in three months. 


EIGHTH ANNUAL MEETING 


OF THE ILLINOIS ELECTRICAL 


N. Pierce, of Chicago. T. B. Bolte, of 
East St. Louis, and George E. Black, of 
Chicago, were made directors, and J. 
T. Marron, of. Rock Island, and Ernest 
Freeman, of Chicago, were made direc- 
tors of the national association. 

The delegates in attendance were en- 
tertained at the lunch hour by the Mills 
Electrical Company at the Creve Coeur 
Club, and in the evening a banquet was 
given the visitors at the National 
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‘*Importance of the Right Attitude of 
Employes Toward Service,’’ by W. K. 
MecQuoin, of Atchison; ‘‘Systematizing, 
Recording and the Cost of Trouble,’’ by 
A. J. Page, of Abilene; ‘‘Cable Con- 
struction for Small Plants,’’ by L. Rob- 
inson, of Galena. 

President Hemphill of the Kansas As- 
sociation, delivered a forceful address, 
as did Seecretary-Treasurer J. B. Ware, 
of the. National Association. 























































ELECTRICAL MINING NOTES. 


THE INSTITUTION OF MIN 


ENGINEERS 


ELECTRICITY AT 
ING 

The recent annual meeting of the In 
stitution of Mining Engineers, of Great 
Britain, was an important one for sever- 
al reasons. The Institute met for the 
first time since it had acquired its own 
home in London. 

The meeting was also of consequence 
to electrical engineers, because electric- 
ity was again to the fore. For the last 
two or three years there has been an 
almost entire papers upon 
electricity, at the Mining Institute meet- 
ings, though some have been presented to 
the different local institutes. As I have 
mentioned in previous notes, a few years 
ago there was a run of electrical papers 
before the Mining Institute which at- 
tracted considerable attention and dis- 
cussion, particularly the Home 
Office inquiry into the use of electricity 


absence of 


while 


in mines was going on. 

A new departure has also been made 
at the meetings of the Mining Institute 
in the matter of the number of papers 
presented. At the recent meeting only 
one paper was read on the first day, in 
addition to the usual inaugural  ad- 
dress of the president, and only two pa- 
pers on the second day. The one paper 
read on the first day was upon “‘Elec- 
tricity in Mining,’’ and the unusual 
course was taken of adjourning the dis- 
cussion to the next day. The extension 
of time for discussion was fully justi- 
fied, electrical men were 
present in considerable numbers, and a 


however. as 


number of mining engineers who have 
had much experience with electrical ap- 
paratus in mines also spoke and gave 
important information as to the results 
of their experience 

The meeting was of importance for 
yet another reason. Since the comple- 
tion of the Home Office inquiry, and the 
publication of the Home Office rules 
governing the use of electricity in mines, 


Industrial Power 


an inspector of electrical apparatus in 
mines has been appointed by the Home 


Office. The inspector of mines, in the 
United Kingdom, performs a very im- 
portant office, and the men who fill the 
office are, almost without exception, very 
able and very careful men. The mines 
inspector is intended to safeguard the 
interests of the workmen, so far as one 
nan can do so, when spreading his en- 
ergies over a very large area. He has 
practically unlimited license to go into 
any mine in his district, and to see any- 
thing he wants at any time, and he has 
also great powers of making himself 
unpleasant, if things are not carried out 
according to his instructions. The in- 
spectors almost invariably are very care- 
fully chosen, from the most able of ,the 
younger men who enter the mining pro- 
fession every year. In the appointment 
of the electrical inspector of mines, the 
[tome Office appears to have gone away 
from the rules under which the regular 
inspectors have been appointed. If 
there was one thing necessary, one would 
think, for an inspector of electrical ap- 
paratus to be used in mines, it would 
have been that he should at least have 
been as familiar with mines as it is pos- 
sible for one not actually getting his 
living as a mining man to be. The in- 
spector appointed, however, descended a 
coal mine for the first time, when he 
was ordered to attend at the mine for 
the purpose of making a report upon 
an accident which had taken place there. 

The newly appointed electrical in- 
spector had prepared the paper referred 
to. The paper itself was a good one, 
and will do good, because it came from 
the pen of the man who can make him- 
self disagreeable, if his wishes are not 
carried out. The dominant note in the 
paper was care, and the instruction to 
mining men, to put in good plant, when 
they adopted electrical apparatus. 
Looked at from the usual point of view, 
however, the paper was really a com- 
pilation. The author of the paper also 
had very decided views upon certain 

















points. He roundly condemned the use 
of continuous currents in mines, and 
could not imagine anyone using any 
other than three-phase apparat Fur- 


ther, he strongly recommended the squir- 
rel-cage motor for all purposes. [e also 
appeared to think that armored cables 


were the best of all possible calles for 
mining work. 
He then discussed the very important 


question which is gradually becoming 
more and more acute, of the protection 
of motors, in case of explosion. The 
conclusion at which he arri\ that 
what is known as plate protection, in 
which the commutator or slip rings are 
enclosed inside a chamber, formed by 
plates with slots, or spaces between them, 
is probably sound. 

A point in the paper that was hardly 
so satisfactory was the very strong ad- 
vocacy of the use of the Merz-Price 
system of protection of cables to a min- 
ing plant. It appears to me, that in his 
advocacy of the adoption of this system, 
and more, in his reply to the criticisms 
that were raised against its use, the 
electrical inspector of mines showed that 


he utterly failed to appreciate thie con- 
ditions of mining work, and apparently 
also, did not really understand the work- 
ing of the apparatus he was advocating. 
As your readers know, the Merz-Price 
system is one of many that have been 
worked out, to protect underzround 
cables in towns It has been /iargely 
adopted in the north of England, 
where Mr. Merz has engineered several 
companies, and it was stated in ‘lie dis- 
cussion that it is in use for tie pro- 
tection of some 200 miles of cables and 
70,000 horsepower. But the protection 
of a network of street cables is «uite a 
different matter to the protec ion of 


cables in mines. In the first place, the 


Merz-Price system is intended to protect 
ring mains, or interconnected ‘ceders. 
With three-phase distribution p'ant, it 
is of the highest importance that when ° 

neh 0 


fault occurs in any feeder, or | 
a feeder, it shall be immediately cut 
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out of service, because of the surging 
currents that are set up, and that will 
reach the other portions of the service. 
But the engineer who provides for cut- 
ting out faulty cables also protects him- 
self by having duplicate feeders in some 
form or other. The ring main is, of 
-ourse, the simplest arrangement, where 
t ean be adopted, and if one portion of 
the ring is faulty, and is cut out, the 
supply of current goes on just the same, 
rom the unfaulty portion. 

But the matter is very different in 

iines. The ring main is not applicable 
io mines, and there would not in many 
ases be duplicate feeders. The expense 
vould be very great in the first instance, 

nd the difficulties of installing, and 
f finding room for the duplicates, would 
very serious indeed. The author of 
the paper pleaded very strongly that a 
able which began to develop a leak 
should be immediately cut out, before 
the leak had reached any dimensions. 
[his is very sound indeed for a ring 
main under the streets, or where there 
s a duplicate cable, and where gangs of 
men can be on the spot quickly and 
‘an locate the fault and repair it. But 
n mines the matter is quite different. 
lhe first object of a mine is to bring out 
minerals, and if a cable which developed 
1 small leak was immediately to be cut 
out, it would be a very serious matter 
for the output of the mine. It would 
mean the stoppage of work in the mine, 
over that portion supplied by the feeder 
that was ent out. It would lead in fact, 
f necessity, to the disuse of electrical 
ipparatus in mines altogether. 

Further, as I pointed out in the dis- 
‘ussion, quoting from a statement of 
Dr. Garrod, who read a paper before 
he Institution of Electrical Engineers 
ipon the subject of protection of cables 
ome time back, and also speaking from 
ny Own experience of thirty odd years 
n mining work, the working of the ap- 
saratus would be impracticable. It will 
e remembered that pilot wires are to 
be used, a three-phase cable being made 
ip with three pilot wires included, the 
pilot wires being connected to current 
transformers at each end of the cable, 
ind relays being worked by the current 
n the pilots, when there was a leakage 
n the cable. It appeared to me, and to 
Dr. Garrod, that if a fault occurred in 
the cable, it would probably destroy the 
pilot wires at the same time, and there- 
fore the apparatus would be useless. 
The fitness of the author of the paper 


.on both sides of this question. 
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for the important post of electrical in- 
spector of mines may be judged when 
it is stated that according to his reply, 
though he had strongly advocated the 
use of the Merz-Price system, he ap- 
peared not to know whether it was ap- 
plicable to continuous currents or not. 
As many mining engineers pointed out, 
whether continuous currents are used 
in the future or not, they are largely 
used at the present, and their cables re- 
quire quite as much protection as three- 
phase circuits. 

In the discussion an important omis- 
sion of the author was pointed out, viz., 
that while he had given particulars of 
the dangers from electricity in mines, 
viz., shock to persons, owing to contact 
with live metal, and to persons and prop- 
erty through the ignition of explosive 
gas or coal dust by an electric spark, 
he had entirely omitted the important 
and far more serious danger of the igni- 
tion of combustible material, and conse- 
quent fires in mines. One of the other 
government inspectors stated that he 
had had three fires from electricity in 
mines in his district, all of them without 
explosion. He mentioned that the time 
required by a fuse to blow gave the fire 
time to get under way, and he was 
strongly in favor of some appliance for 
disconnecting cables quickly and cer- 
tainly in case of accident. 

This inspector, and another inspector 
who also spoke, strongly expressed the 
opinion that it was not wise to use elec- 
tricity for driving coal-cutting machines 
in fiery mines. Modern practice tends 
to the use of electricity for driving an 
air-compressing plant, as near to the 
coal face as it can be worked, the air 
being used to drive the coal-cutting ma- 
chine. There is a great deal to be said 
One im- 
portant advantage, as I understand, that 
the electrically-driven coal-cutting ma- 
chine has over the air-driven is in the 
smaller amount of noise. The great 
danger at the face is the fall of roof, 
and skilled miners know the sounds 
which precede them. With air-driven 
machines the noise is so great that the 
sounds are not easily heard. With 
modern electrically-driven machines, in 
which care is taken in the matter of the 
lubrication of gearing, and particularly 
in those in which gearing has entirely 
been dispensed with, the noise is consid- 
erably less. According to the Home Office 
rules also gas is tested for very fre- 
quently when an electrically-driven ma- 
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chine is working at the face, and, if it 
is found, the machine is stopped until 
the gas has been cleared away. This 
practice tends very much to the greater 
use of compressed air in the manner de- 
scribed, because in gaseous mines, the 
stoppages are so frequent as to affect 
the output seriously. 

The author’s recommendation of ar- 
mored cable was very strongly chal- 
lenged both by mining engineers who 
have electricity in their mines, and by 
electrical engineers who have installed 
apparatus in mines and also by cable 
makers. One able mining engineer, who 
is also a thoroughly practical engineer, 
stated very strongly that he would not 
have armoring if he could possibly help 
it. As he pointed out, when the cable 
is first laid, and the armor is perfect, 
it can be used as an earth connection, 
but when falls occur, and in many col- 
lieries they are very frequent, and the 
armor is broken, it is almost impossible 
to make it good. Further, unless the 
electrical connection between the two 
sides of the armor of a severed cable is 
everywhere made good very serious re- 
sults may follow beyond the break. Men 
working beyond the break would im- 
agine that the armor being earthed near 
the pit bottom, as is usual, and other 
apparatus, such as the cases of motors 
and of switches, being connected to the 
armor, these would be dead, whereas they 
might be very much alive, and their 
being so might result in fatal accidents. 

A strong expression of opinion was 
given by several speakers, in favor of 
what I have always strongly advocated, 
viz., plenty of insulation, the very best 
that you can get, the insulation being 
protected by yarns and similar sub- 
stances, that are also partial insulators 
in themselves. 

The question of grounding naturally 
came up. The author of the paper again 
strongly recommended grounding every- 
where. He advised grounding the neu- 
tral of the three-phase system, ground- 
ing armor, grounding switch boxes, 
motor eases, ete., ete. He is of course 
quite right, if it can be carried out, but 
as I pointed out in a paper read before 
the same Institution some three years 
ago, the difficulty is to get a good ground 
everywhere in a mine. The strata var- 
ies, in some cases within a few yards, 
in its electrical properties. One speaker 
strongly advocated a ground being run 
right through the system, which might 
consist of an old wire rope, and there 
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is a great deal to be said for that. To 
my mind it is almost the only way of 
dealing with the matter, except where 
you have continuous currents, and can 
use concentric cable. If you have con- 
centric cable, and continuous currents, 
any break in the outer must necessarily 
be made electrically good, or the service 
cannot go on, and therefore ground is 
My 
own view has always been that it is 
wiser to keep ground out of the system. 


automatically obtained everyw here. 


There are of course great difficulties in 
doing this, just as there are great diffi- 
culties in obtaining a ground every- 
where. The point is, however, that there 
must be no half-way. If you ground, 
you must ground everywhere, you must 
ground everything in the way of switch 
motor cases, armor, everything 
from which a eould 
You must make dead everything which 


man about the place could touch 


boxes, 
man get a shock 
any 
If you cannot do that, you are wiser to 
insulate everything about the place and 
to keep up the insulation 

The question of switch and distribu 
tion dealt 
largely in the author’s paper, and was 
The Home Office 
has decreed very properly that switches, 
luses, ete shall be 
cases, which are to be made flameproof, 
Considerable diffi 


boxes was also with very 


discussed pretty fully 


enclosed in iron 
and explosionptoof 
culty has arisen’ in carrying out these in 
structions. The author of the paper had 
apparently tumbled to the best solution 
of the problem, in the advocacy which 
he made of carefully machined metal to 
metal joints. In a great many eases, the 
joint is made with a rubber washer, and 
while it may be all right when first put 
n, the rubber washer soon gets out of 
place, and the inside of the box is prac- 
tically unprotected. My own experience 
has been, that for both water, flame and 
gas, carefully machined metal to metal 
flanged joints are by far the best that 
ean be obtained. They are not perfect. 
but they are as perfect as can be obtained 
under present conditions, and the box 
can be made explosionproof, while the 
arrangement itself has the same cooling 
effect upon the heated gases inside the 
box as the plate protection mentioned 
for the motor has. 

The author of the paper also strongly 
that had 
one of the large 
groups of mines in the county of Dur- 


advocated a gate-end switch 


been introduced at 
ham, by the electrician to the company. 
The gate end, it will be remembered, is 
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the end of the road that is made with 
the rubbish produced in working the 
eoal, and along which the trams are 
run. Gate roads run from the face of the 
coal back to the haulage road behind 
and gate-end switches are provided for 
connecting the flexible conductors lead- 
ing to the electric motors of coal cutters. 
One of the important points in the mat- 
ter of the supply of current to a coal 
cutter is that there shall be no electrical 
pressure existing in any part of the ma- 
chine, except when it is running. Sev- 
eral accidents have taken place 
to the insulation of the flexible cable 
breaking down, connection being made 
to the body of the machine, and some in- 
nocent man having handled the haulage 
rope, or some other part of the machine, 
and received a shock. In the gate-end 
switch advocated by the author of the 
paper there is an arrange- 
ment by which the switch itself is kept 
open, unless a pair of pilot wires, which 
are laid up with the three wires of the 
ordinary flexible and which are arranged 
to ground the motor and machine, are 
If the machine is not ground- 
be connected to the serv- 
ice, and eannot therefore be run. The 
objection to this is, the additional com- 
plication, especially at a place like a 
gate-end, and the additional size of the 
gate-end switch. Near the face of the 
coal space is not too abundant and facil- 
ities for mounting apparatus like gate- 


owing 


automatie 


complete. 


ed, it cannot 


end switches are also not easily obtained. 
ELECTRIC SHOTFIRING FROM THE POWER 
SERVICE. 

News comes from America, of a very 
earefully carried out system of firing 
shots in coal mines by electricity taken 
from the power service. It reminds me 
that in the very early days of electric 
lighting in mines, a patent was taken 
out for practically the same thing, by 
Frank Brain, of Trafalgar Colliery, in 
the Forest of Dean, who was then man- 
company that made electric 
fuses. Mr. idea was to take 
wires from the lighting service, which 
was gradually then being troduced into 
coal mines, to the face and connect them 


aging a 


Brain’s 


to the fuses through a switch. I do not 
think Mr. did the 
patent, but the system was carried out 
for a certain time at the Ynishir Col- 
liery, in the Rhondda Fach Valley, in 
South Wales, and I think also at some 
collieries in Yorkshire. 

At the Ynishir Colliery, the manager, 
who was very enthusiastic about elec- 


Brain much with 
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tricity, also worked his electric signals 
from the electric lighting service, a re. 
sistance being inserted to bring the cur. 
rent down to the proper figure for the 
ordinary signal bell coils. He told me. 
on one occasion, that he intended to use 
an electric incandescent lamp as the re. 
sistance, and he had some idea of stand. 
ing the engine driver upon an iron plate 
to be connected to the service, s» that 
there could be no doubt about his re. 
ceiving a signal, as all of hi 


senses 
would have notice of it. At ot eol- 
lieries signals were connected t elee- 
trie lighting service. In those days, 
when the highest voltage was 100 {o 110. 
and some even were as low as 65, there 
was no great harm done. I condemned 
the arrangement at the time, but was 
not much listened to. At on the 
South Wales collieries, where sig- 
nals were worked from the lightine serv- 
ice, it was no uncommon thing to see 


heavy sparks passing between broken 
signal wires and the rails. With the 
increase of pressure introduced when 
electricity came to be employed in mines 
for power, the whole of this was swept 
away. 

The arrangement carried out in 
of the mines in Utah overcomes a great 
many of the difficulties of the systems 
employed in the old days. A separate 
and distinct service of insulated cables 
has been fixed between the power house 
and every part of the mine, the cables 
tapering off from No. 6 at the power 
house to No. 14 in some of the branch 
roads. The whole service is disconnected 
from the electrical supply at all times, 
except at the moment when the shot is 
fired, when a switch is thrown in for 
a very short time and thrown out again. 
The different branches of the shot-firing 
service are also connected by switches, 
enclosed in iron cases, and kept under 
lock and key, and the switches are al- 
ways open, except at the momen! when 
shots are to be fired. Before slits are 


one 


fired, the man who is respons for 
the whole thing, goes round an: closes 
all the switches, the switch in the power 
house being closed last. Everyone has 
heen withdrawn from the mi efore 
the shots are fired, and no one os into 
the mine for several hours afte: Then 
no workmen are allowed in the mine. 
until the fireman, and the man who is 
responsible for the shot-firing system, 
have gone around and opened all the 
switches, and seen that all is in order. 


This arrangement overcomes another diff- 
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culty which has arisen in connection with 
electric shot firing. When it was first 
ntroduced, it was boasted by electrical 
ngineers, that with electric firing, the 
shot firer could go to his shot, immedi- 
tely after firing, while with other sys- 
ems, it was necessary for him to keep 
ear of it for a considerable time. 
"he danger of all shot firing is the pos- 
ibility of a shot missing fire, smolder- 

g, and firing later-on. It was sup- 
wosed that if an electrically fired fuse 
lid not go off, when a current was sent 
irough it, it eould not go off after- 
ards. There have been several cases, 
owever, of something similiar to the 
oldering of the old ‘‘squib’’ and the 
ne fuse taking place with electrically 
ed shots with the usual disastrous re- 
its. Henee, the arrangement at the 
olliery in Utah, where all the men are 
it of the mine for a number of hours 


? 


fter the shot has been fired, meets the 
hole question. 

The great objection to the arrange- 
ent is, the possibility of the shot-firing 


service making connection with the 
chting or power service, and at some 
ther point, making connection with 


wdies of metal, such as wire ropes, gir- 
ers, ete., and so putting the power 
rvice in connection with those metals, 
nd causing a liability to shock, and to 
This is unfortunately a 
‘al danger, and in particular, because 


ire later on. 


he roadways in a mine are 
mall, that there is not room for many 
sets of conductors to be kept quite clear 
In addition also, as I 
these 


working, 


so very 


each other. 
have frequently pointed out in 
otes, mines are constantly 
alls are frequtent, and conductors that 
nay have been fixed some distance apart, 
iay come very close to each other, and 
ven in contact, within a few hours. At 
the colliery in Utah, this difficulty is 
the usual 


The man who is responsi- 


very largely overcome by 
hing, care. 
le for the shot-firing service goes around 
very day, and carefully overhauls all 
the cables, repairing any damaged insu- 
The shot-firing service being 
lisconnected from the power service, by 


he switch in the engine house, the man 


ation. 


vho is responsible is able to make a 
ery careful examination of his cables, 
always provided that one of them has 
not made contact with one of the power- 
This must be a more 
t less constant danger. It is reported 


service cables. 


‘hat so far no bad results have been 
Sypney F. Waker. 


obtained. 
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Co-Operative Plan of Bangineering 
Instruction. 

The trustees of the University of 
Pittsburgh have adopted a plan of co- 
operation recommended by the Com- 
mittee on School of Engineering which 
is unique and appears to blend most 
satisfactorily with the engineering en- 
vironment of this institution. This 
plan will be put into operation October 
1, 1910. 

The following is an abstract from 
the report of the Committee on School 
of Engineering to the Board of Trus- 
tees: 

*‘Tt has been a matter of common ob- 
servation in connection with the edu- 
eating of young. men who enter the en- 
gineering activities that those who 
spent their vacations while at school 
in engineering offices and industrial 
establishments have been better pre- 
pared for entrance upon their life’s 
work. Because of the unpreparedness 
of the average technical graduate, a 
large corporations have 
established student 
courses for the benefit of such grad- 


number of 
apprenticeship 


uates as seek employment with them. 
The engineering schools and the com- 
panies who employ their graduates are 
working independently in their efforts 
entrance 
is evident 


to prepare men for 
upon their life’s work. It 
that the best results cannot be had by 
independent action but by co-operation. 
‘The University of Pittsburgh is fa- 
vorably situated to apply this co-oper- 
education of 


young 


ative principle to the 
young men who are preparing to enter 
Instead of 
keeping the young man away from the 
actualities of his life’s work for a 
period of years prior to graduation, 
the Committee has matured a co-oper- 


the engineering industries. 


‘ative plan whereby the stvient will 


three months each 
of the 


work four terms of 
in the engineering 
Pittsburgh district. 

‘*Courses in Civil, Mechanical, Elec- 
trical, Chemical, and Sanitary Engi- 
neering are offered by the School of 
Engineering of the University, in all 
of which there is incorporated the prin- 


industries 


, 


ciple of co-operation.’ 

‘The purpose of this work is to give 
the student of engineering an under- 
standing of the conditions and meth- 
ods of the practical side of the profes- 
sion which he expects to follow after 
graduation. This can only be obtained 
by aetual contact with the engineer- 
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ing industries, and should be acquired 
at the earliest possible date. The stu- 
dent works side by side with other em- 
ployees, and gets an insight into labor 
conditions. He has the opportunity to 
observe in detail the methods of carry- 
ing on engineering work and the con- 
duct of business from the productive 
standpoint, and learns much of value 
in his formative years which cannot be 
had 
books. 

‘‘This industrial practice will be ar- 
ranged so that the student will have 
an opportunity, as far as practicable, 


from either his professors’ or 


to engage in work pertaining to any 
phase of engineering in which he may 
be particularly interested.’’ 
—_-- 

Advertising Central Station Securities. 

Within the last decade the regard 
with which securities issued by cen- 
tral station companies are held has had 
a steadily upward trend, and this has 
been due not only because of the en- 
hanced intrinsic the securi- 
ties, but also because of the intelligent 


value of 


way in which the advertising of these 
financial elements has been handled. 
This idea has been made increasing- 
ly evident after a perusal of the cir- 
cular which has been issued recently 
by Russell, Brewster & Company, 137 
Adams street, Chicago, respecting the 
Commonwealth Edison Company. This 
the 


financial and physical conditions of the 


is not only an announcement of 


great Chicago central station institu- 
tion, but it 
the central station situation in general. 

The text a vein that 
makes it at once interesting and at- 
tention-compelling, but moreover it is 


is a fine commentary on 


is written in 


an essay on enterprise that is well at- 
tended by logic, and the strong posi- 
tion of the company is worked out to 
its ultimate conclusion. 

In a comparatively few words a long 
story is told, and we do not know of 


a more satisfactory evidence of the 
strong financial condition, the great 


earning power and the high class man- 
agement than is thus indicated as a 
characteristic of the central station 
industry. 
ae 
A Busy Time on the Cables. 

The Western Telegraph Company, of 
England, reports that on the occasion 
of King Edward’s death over 100,000 
words concerning that were 
transmitted over its cables. 


subject 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 











To know what is going on among the men 


who do things and those who supply the mate- 
rial for the doing is always interesting. The 
actual happenings of the day with the contrac 
tors and the men who furnish them with supplies 
of all kinds, accurately reported from all parts 
of the country, is the object of this department. 

Cc. F. ALEXANDER & SONS, Law- 
rence, Mass., were awarded the contract 
for wiring the public library building 
at Lawrence 

THE C. A. WILLIAMS COMPANY, 
of Stamford, Conn., has been awarded 
the contract for installing the wiring 
and fixtures throughout Kenyon Villa, 
which is being remodeled. 

CASSIDY & SON, 
Cal., awarded the contract 
for lighting fixtures in the 


The 


San Francisco, 


have been 
installing 
custom house at San Francisco. 
contract price was $8,766. 
MecKENNEY & KATERBURY COM- 
PANY, 
the contract for furnishing and install- 
ing the electric lighting and gas fixtures 


Soston, Mass., has been awarded 


in the new second-district court house at 
Fall River, Mass 

THE BUFFALO ELECTRIC COM- 
PANY, Buffalo, N. Y., received the con- 
tracts furnishing and _ installing 
electric lighting fixtures required in the 
sixteen-room school 
The com 


for 
erection of a new 
building in district No. 1 
pany’s bid was $1,490. 
THE HASKELL-KITTREDGE COM- 
PANY, Mass., has been 
formed by Samuel J. Haskell and Ar- 
thur M. The company, 
which will be No. 22 Cen- 


tral Street, will engage in all kinds of 


Leominster, 


Kittredge 
located at 


electric work and construction. 

THE SHORES-IRWIN ELECTRI- 
CAL COMPANY, Spartansburg, S. C., 
has been incorporated to do a general 
electric and electric-contracting busi- 
The new company is the result 
W. H. Irwin of a half 
Electric Com- 


ness. 
of a purchase by 
interest in the Shores 
pany. 

THE H. S. JAUDON ENGINEER- 
ING COMPANY, of Atlanta, Ga., has 
received the contract for all engineer- 
ing work required by city of Dalton, 
Ga., in improving and enlarging of its 
sewerage, 
waterworks and streets. The success- 
ful bid the engineering work was 
four per cent. The H. S. Jaudon En- 
gineering Company will open a branch 


electric-lighting system, 


fe r 
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office in Dalton and begin plans and 
surveys at once. B. 

THE ASHLAND ELECTRIC FIX- 
TURE COMPANY, of Ashland, Ore- 
gon, doing an electrical contracting 
and supply business will be taken over 
by A. E. and J. Samuel Jordan, under 
the name of Jordan Brothers. 

THE FULCHER ELECTRIC COM- 
PANY has closed a number of con- 
tracts for doing the wiring and other 
electrical work in the new buildings 
which are being constructed in Nash- 
ville, Tenn. It has also been do- 
ing a great deal of repair work of late, 
on motors and other electrical appa- 
ratus. 

THE HALLSTONE ELECTRIC 
COMPANY, of Brockton, Mass., which 
began business a year and a half ago, 
has been incorporated under the laws 
of Massachusetts, the company being 
capitalized for $10,000. The incorpora- 
tors are Bertrand L. George, Arnold 
R. Stone and Hall. Mr. 
George is president and Mr. Stone sec- 
retary-treasurer, these two, with Mr. 
Hall, being the directors. The com- 
pany conducts a general electrical con- 
tracting business, together with auto- 
mobile supplies and gas supplies. 


THE FIRMS OF McADOO BROTH- 
ERS and MASTERSON ELECTRIC 
CONSTRUCTION COMPANY, Chica- 
go, Ill., have consolidated and will op- 
erate under the name of MASTERSON 
ELECTRIC CONSTRUCTION COM- 
PANY. These two companies have been 
in business for the past five years, 
starting approximately at the same 
time, offices adjoining. Their business 
operations have been very extensive, 
including some of the best and largest 
electrical installations in Chicago. Me- 
McAdoo Brothers have confined them- 
selves to bridge and tunnel work, while 
the Masterson Electric Construction 
Company has been accepting all con- 


George N. 


tracts in general. Upon the merging of 


these two companies, they have in the 
course of construction about $200,000 
worth of contracts, including the Cook 
County Infirmary, Oak Forrest, Ill.; J. 
Ogden Armour’s residence, Lake For- 
est, Ill.; the Wabash Telephone Ex- 
change for the Chicago Telephone Com- 
pany ; a group of buildings for the South 
Park Commissioners known as Park No. 
4; Holy Name Cathedral, Chicago Ave- 
nue and Superior Street; St. Gabriel’s 
Church, Wallace and _ Forty-fifth 
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streets; Roseland Pumping Station for 
city of Chicago; Columbia Three Color 
Company, Twenty-second and Caly. 
met; St. Clair School, Sixty-fourth and 
Woodlawn Avenue ; Traver Warchouse, 
358 West Ontario Street ; Fow 
Manufacturing Company, 
Twenty-fourth Street; Harp: 
rial Library, Midway and L 
Avenues; Kranz Building, 
Street; Rockwood Sprinkler ‘ 
Thirty-sixth and Morgan 
Wells-Fargo Express Compan 
Avenue; Kaiserhof Hotel, 20 
Clark Street; A. P. Carque\ 
dence, Highland Park; A. A. 
Highland Park, Ill.; E. J. Min 
Vincennes Avenue: Douglas S: 
dence, Winnetka, Ill.; A. D 
residence, Lake Forest, Il. ; 


Lamp 
East 
\lemo- 
ngton 
State 
pany, 


ing Palace. 
aan 

Telephone Decision in New York. 

According to a recent decision in the 
action of the Central New York Tele- 
phone and Telegraph Company against 
the proprietors of a hotel at Syrac 
telephone companies cannot enforce a 
contract for exclusive service. \ con- 
tract was entered into whereby 
agreed the hotel would use exclusively 
the Central New York Company 
ephone for nine years. Later the hotel 
keepers spught to introduce another 
telephone and the company brought 
suit to restrain them. 

The Court of Appeals 
such a contract would shut out 
ers of rival companies from te! 
communication with their 
and condemns ‘‘the exclusive clause of 
this contract as against public policy 
and therefore void.’’ 

While the hotel may 
other telephone it cannot refus 
tain and continue to employ the Us 
tral company’s system and mus! pay 
for the same as provided for the 
contract. 


was 


s tel- 


holds that 
‘ustom- 
phone 


nel pors 


introduce an- 


a —————— 


Rubber Imports. 

According to figures prepared |)y the 
Bureau of Statistics, Departm of 
Commerce and Labor, the imports of 
India rubber for the fiscal year ending 
June 30, 1910, will exceed 100,000,000 
pounds. The total for 1909 was 88, 
000,000 pounds. The value of this 
year’s imports is over $100,000,000, as 
compared with $62,000,000 in the year 
1909. 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


EDISON ELECTRIC ILLUMINATING COM- 
PANY OF BOSTON. 

[he Edison Electric [luminating 
Company of Boston, reports earnings 
xr May and eleven months, as follows: 
1910 Panay 
362,412 
167,974 
ee 194,438 
: 4,352,759 
1,947,431 

2,405,328 


y gross innnin ene 
ypenses 
May net eT 
ven months 
-xpenses . +. 
en months net 


gross. 
2,190,971 
KEYSTONE TELEPHONE COMPANY. 
the Keystone Tele- 
‘hone Company of Philadelphia, for 
e month of May and eleven months 
nded May 31 compares as follows: 
1910 1909 

gross $ 96,688 $ 91,727 
xpenses and taxes 45,791 45,055 
May net 4 i 50.897 46,672 
gross ,028,040 980,411 
taxes. 512,772 486,356 
494,055 


The report of 


even months 
and 
months net 515,268 


xpenses 


mieven 


MINNEAPOLIS GENERAL ELECTRIC. 
The Minneapolis General Electric 
ompany, Minneapolis, Minn., reports 
or the month of April and twelve 
uonths ended April 30 compares as fol- 


OWS 


1910 1909 
101,141 $ 84,450 
43,254 39,901 
57,887 44,548 
30,634 30,098 
27,252 14,450 
1,160,333 1,045,649 
expenses 468,584 444,797 
months net. 691,748 600,851 
taxes.. ; 372 843 379,535 
surplus. 318,905 291,316 


il gross . $ 
erating expenses 


taxes. 

surplus 
welve months gross. 
rating 
Twelve 
irges and 
['welve months 


INTERBOROUGH RAPID TRANSIT. 
The earnings of the Interborough 
ipid Transit Company for the month 
May and eleven months ended May 
1910, compare as follows: 
1910 1909 
ross operating revenues.$ 2,571,717 $ 2,406, 186 
erating expenses “¥ 930.846 7.556 
Net pee revenue. ,640 870 j ,630 
= ‘ 161,708 55,189 
clusive from oper: iting ,479,163 373,442 
her income . hime *29,333 . 84,741 
Total income ..... ue 508,495 458,182 
terest, rents, etc., in- 
uding Manh, guar.... 882,148 .743 
Net corporation income 526.348 5 
vidends howe Me ‘ 262.500 
Surplus \. — 363.848 
Passengers carried... 50,007,832 
Tuly 1-May 31: 
ross operating revenues.$26,666, 568 
perating expenses 
Net operating revenue. 
axes eee 
Income from 
income 
income 
terest, rents ete 
uding Manh, guar. 
Net corporation income 
vidends er 
Surplus 
issengers carrie d. 
*The decrease in non- ‘overating income 
sely due to the poliev inauguarted July 
of not crediting to the income of the com- 
the interest upon the advances made for 
» construction of the New York & Long Island 
read Tunnel 


‘operating. 


ther 


[otal 


WESTINGHOUSE ELECTRIC GAINS. 
The Westinghouse Electric and Man- 

ufacturing Company has issued a finan- 

cial statment which gives the approxi- 


- Total 


mate earnings for the year ended 


Mareh 31, as follows 
Increase. 
$2,733,741 


83,517 
$2,650,224 


1910. 
Total income $4,700,000 
Deduct fixed charges and 
sinking fund ,288 


- -$2,415,712 





Surplus 


SYRACUSE RAPID TRANSIT. 

The report of the Syracuse Rapid 
Transit Railway Company for the quar- 
ter ended March 31, 1910, compares as 
follows 

1910 1909 
revenue 58, $327,936 
expenses.... 239,074 225,619 


419,780 102,317 
""$ 181089 $ 18.279 


Total 
Total 


operating 
operating 
Net revenue. 
Taxes 


operating 
accrued 


84,038 
74,720 


Operating incomé.... 101, 692 
Total deductions 


Net corporate income $ 9,318 


COMPANY. 
has issued its 


WESTERN UNION TELEGRAPH 

The Western Union 
preliminary estimated statement of 
earnings for the quarter ended June 
30, 1910. Actual figures for the same 
period of 1909 1908 
follows: 


and campare as 


1909 1908 
$1,867,194 $1,579,660 
433,062 433,062 
.434,132 1,146,598 
747,391 497,546 
686,741 “649,052 


+1910 
- $1,950,000 
433,062 


Net revenue. 
Bond interest.... 
Balance 
Dividends 
Surplus ... 
*Deficit. 


The actual returns for the quarter 
ended March 31, 1910, (approximate 
previously published) compare as fol- 
lows 


'+Estimated. 


1910 1909 1908 
- -$1,794,998 $1,684,893 $1,330,886 
433,062 433,062 433,062 
. 1,361,936 251,831 897,824 
747,711 747,198 1,230,100 
614,225 504,633 *332,276 


Net revenue. 
Bond interest.. 
Balance 
Dividends 
Surplus 
*Deficit. 


The earnings of the 
(actual to March 31, 1910) for the 
year ended June 30, 1910, compare 


with previous years as follows: 


1910 1909 

revenue. .....$7,421,472 $7,347,106 

interest.... 1,732,248 1,732,249 
....+.' 5,689,224 5,614,857 
Dividends 2,990, 592 2,739,434 

a —a 698,632 2,875,423 
Previous surplus. 19, 716,380 16,840,957 
surplus.....22,415,012 19,716,380 
*Deficit. 


Western Union 


1908 
$3,402,997 
1,732,250 
1,670,747 


Net 
Bond 
Balance 


16,884, 781 
16,840,957 


>> 
Report of Westinghouse Machine 
Company. 

The annual meeting of the stockhold- 
ers of The Westinghouse Machine Com- 
pany for the election of directors and 
for the transaction of such other busi- 
ness as may properly be brought before 
the meeting, will be held in the general 
office of the company in East Pittsburg, 
on Tuesday, June 21, 1910, at 10 
o’elock a. m. 

An examination of the books and ac- 
eounts of the company for the period 
since their previous report up to March 
31, 1910, the end of the fiscal year, dis- 
closes the following: 
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Average annual net income avail- 

able for interest and dividends, 

or for capital accounts, for the 

eight years ended March 31, 

1910 $720,543.78 
Average annual net income avail- 

able for interest and dividends, 

or for capital accounts, for the 

five years ended March 31,1910 736,719.05 
Average annual net income avail- 

able for interest and dividends, 

or for capital accounts, for the 

period from April 1, 1903, to 

March 31, 1910, exclusive of the 

years ended March 31, 1908 and 

1909 841,149.86 


The two fiscal years eliminated cover 
a period of general business depres- 
sion and of the receivership and reor- 


ganization of the company. 
Net income available for inter- 
est and dividends, or for capi- 
tal accounts, for the year 
ended March 31, 1910........ 
Net income available for inter- 
est and dividends, or for capi- 
tal accounts, for the quarter 
ended March 31, 1910, $330,- 
286.38, or at the rate per an- 
num 1, 
It is of interest to note that the or- 
ders received for shop product during 
the fiscal year just closed, ending 
March 31, 1910, aggregated $5,123,- 
612.52 an increase of $2,322,536.88 or 
83 per cent, as compared with $2,801,- 
075.64 during the previous fiscal year; 
that the billing in shop product for the 
fiseal year amounted to $4,065,618.74, 
an increase of $1,309,912.94, or 48 per 
cent as compared with $2,755,705.80 
during the previous year; and that the 
net addition to surplus after deducting 
depreciation and interest charges (ex- 
eluding the amount written off for an 


321,145.52 


investment in a_ subsidiary 
manufacturing storage batteries which 
was liquidated during the year) is 
$429,566.61, as compared with a loss of 
$288,123.54 during the previous year, a 


company 


betterment over the' previous year of 
$657,690.15. 
+2 
Imports of Copper. 

According to figures compiled by the 
Bureau of Statistics, the imports of 
copper pigs and bars for nine months, 
ending April 30, amount to 181,800,000 
pounds, an increase of 7.1 per cent over 
the previous year. The importation of 
copper ore and matte amounted to 372,- 
400 tons, an increase of 23.9 per cent. 

ctnnneiipiiitlimninaias 

New Electric Power Plant at Gary. 

Prelimitiary work has been begun on 
the new $4,500,000 electric power plant 
at Gary, Ind., to furnish power for the 
American Bridge Company, American 
Tin Plate Company and National Tube 


Works. 








New Building for the American Elec- 
tric Fuse Company. 

The Igniter Department of the Amer 
ican Fuse Company, Muskegon, Mich., 
announces that changes are being made 
in the factory buildings and in the per 
sonnel of the factory which will mate 
rially increase the output of the com 
pany 

A new brick factory building is being 


erected which will take care of the fast 


MADE 







SWITCHBOARD 


increasing business in enameled mag 


wire and coil windings. The busi 


the 


net 
department 
charge of C. R. Underhill, 
New York city. Mr. 


an authority on electromag 


ness ol eoil winding 
will be in 
formerly of Un 
derhill is 
netie windings, and has already made 
a very creditable record in increasing 
He has 


many 


the efficiency of his equipment. 


and installed a great 


designed 
new winding machines and has quad 
rupled the output of the department 
The building which is to 
date the 


magnet-wire departments will cover a 


accommo- 


eoil-winding .and enameled 
ground space of 150 by sixty feet and 


will give more room for expansion 








New Electrical and Mechanical Apparatus and 


Appliances. 


Early Telephone Apparatus as It 
Appears Today. 
The telephone industry dates back to 
the vear 1876, at which time the first 
placed in 


commercial telephone was 


service. The beginning of a new indus- 
try is always marked by a quick sue- 
cession of more efficient types of ap- 
paratus. This is particularly true of 
the telephone business, which has ex 


perienced many epoch making changes, 


1879 FIG. 2 


such as the introduction of the multiple 
switchboard, of the lamp signals, and 
of the central battery exchange equip- 
ments. 

The remarkable contrast between the 
oldest and the latest types of switch 
board will be seen by reference to Fig. 
1, which shows a magneto switchboard 
Fig. 2, which 


multiple 


1879, and to 
shows a central battery 
switchboard built in 1909 and recently 
installed at Cedar Rapids, lowa. 

On account of the fact that the tele- 


phone art has passed through a long 


built in 


series of important developments, it is 
all the the 
similarity between many of the earlier 


more remarkable to note 
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types of apparatus and the cor 
ing types of to-day. 

A striking example of this 
the telephone receiver. 
ferring to Fig. 1 a similarity 


noted between the telephone 


there shown and the telephone re 


of today. Although telephone 
eers of all countries have been 
oring to increase the efficiency 


present day receiver. the rec 





MODERN SWITCHBOARD 





long ago would compare very 
ably with that of to-day. 
Another good example of th: 


No. 


By agai: 


end 


larity of the old designs to the )») 


day designs is the ease of a Li 


jack shown in Fig. 3. 


This type o 


was first built in the year 18835, t' 


seven years ago, and yet this sa! 
is being manufactured today for 
private line and toll-test panels, 
very exact service is required. 
The fact that many of the 


signs have stood the test of time s 


+ 


well for these designs and for | 
neer work in the manufacture 
phone apparatus. 
old apparatus well designed, but 


Not only was 
it was 


tele- 





2h 















































de- 
aks 


ni0- 









the 
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well made, as is evidenced by the ex- 
ceptional long life of such apparatus. 

Fig. + shows a strip of drops of a 
type which was made about the year 
i880. The strip here shown has seen 
long service, as these drops were first 
ised in magneto switchboards installed 
hy the Merchants Telephone and Tele- 


vraph Company of Ottawa, Kansas, 
and by the Missouri and Kansas Tele- 
phone Company at Marysville, Mis- 
souri. at about 1880. These switeh- 


FIG. 5.—KEY 
wards were the fist type to be oper- 


ted hy switchboard cords. This same 
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of an old-time switchboard, resting in 
the back yard of the telephone ex- 
The 


crigin of this board is somewhat uncer- 


change at Louisiana, Missouri. 
tain, but its present appearance is in- 
the 
This board, 


teresting in illustrating contrast 
with up-to-date apparatus. 
which was evidently of the key type. 
Now, 


with one panel missing, it has been re- 


onee had a eapacity of 150 lines. 


tired from active service and is of use 


only as a curiosity. 





CURIOSITY 


Electrie 
first 


The 
which 


Western 
the 


Company, 


from very has been 





1341 






Factory for Manufacturing Belting. 

Announcement is made that a com- 
hination of German and American cap- 
ital has together for 
the building of a Balata belting fac- 
the United States. Although 
this belting is extensively used in this 
country it manufactured in 
Europe. The announcement, therefore, 
that a syndicate has been formed to 
introduee this new manufacturing in- 
the United States will 
of considerable manufac 
turers generally and especially to those 


been brought 


tory in 


is only 


terest into be 


interest to 


who at the present time are using this 
kind of belting. 

_ The corporation behind the new en- 
terprise is known as the Victor-Balata 
Textile Belting The 
American interests represented in the 


and Company. 
new company are Charles E. Aaron and 
John R. Stein, president and treasurer, 
respectively, of the New York Leather 
Belting Company of New York City. 

The officers of the new combine are 
Charles E. Aaron, of New York, presi- 
dent; Edwin Vollrath, of Blanken- 
burgh, Germany, secretary, and John 
R. Stein, New York, treasurer. 

The building of the new plant will 
entail an expenditure of half a mil- 
lion dollars in buildings and equip 





ype of drop was later used with sue- 
ess on multiple switchboards. 

The jack shown in Fig. 3 has been 
This was taken from 
un old multiple magneto switchboard 


ong in service. 


nstalled in Kansas City, Missouri, in 
the summer of 1883. After serving in 
the Kansas City exchange twelve years 
this board and its original equipment 
was transferred to Independence, Mo., 
Where it remained in service until 1905, 
making the total life of the equipment 
twenty-two years. 


In Fig. 5 is seen the dismantled hulk 


FIG. 4.—AN OLD STRIP OF JACKS 


closely identified with the development 
of telephones, is soon to establish a tel- 
ephone museum at its New York plant 
to illustrate the development of appa- 
ratus and switchboards and to preserve 
some of the early models which will be 
of increasing interest as the state of 
the art advances. 
a a 

Federal Storage Battery Car Company. 

The Federal Storage Battery Car 
Company, of New York, N. Y., has in- 
creased its capital from $1,000 to $2,- 
700,000. 


ment and will be located at Easton, Pa. 
Work on the first two buildings of the 
new plant will be begun immediately. 
The factory site covers nine acres of 
ground and is located to the westward 
of Easton in a _ suburb 
Palmer. 


known as 
Two buildings to be erected imme- 
diately include the main factory build- 
ing 150 feet in length by 100 feet wide 
and an impregnation building seventy- 
five feet deep and sixty feet wide. 
Both buildings will be constructed of 
concrete and structural steel. 











































‘‘Handy’’ Test Instruments. 

The Roller-Smith Company, 
Broadway, New York, N. Y., 
signed and placed on the market a line 


203 


has de- 


of small volt and ammeters which have 
been designed with special reference to 
the requirements encountered by the 
contractor and maintenance man, 

The 


is of the same d’Arsonval type which is 


mechanism of these instruments 


employed in the more expensive stand 


ard portables. The staffs which carry 


the sapphire jewels in which the pivots 


of the moving element rest, are resili 


ently mounted This structure, which 


has shown good results under the se 


vere conditions of vibration and jar en 


countered in eleetrie vehicle service, is 


particularly valuable in an all around 


testing instrument which is oceasional 


ly unavoidably dropped and which 


must stand its share of the knocks 


when carried in a tool-bag with other 


tools 

The cases of these instruments are 
all metal, the base being a black enam- 
eled aluminum casting and the cap of 
similarly enameled sheet metal. To the 
bottom face of the base-plate is secured 
a sheet of impregnated fiber which 
serves both as an insulator and as a 
means of protection against acid. 

The cord terminals which are shown 


instrument in the ae 


intended 


as attached to the 


companying illustration are 


principally for use when testing poten 
tials of individual storage batteries on 
The the 


prongs projecting from the handle is 


electric vehicles metal of 
sufficiently soft to permit of bending to 
a spacing which corresponds with the 
standard lug to lug distance and once 
so set, the device forms a means of tak- 


ing readings with rapidity and ease. 


INSTRUMENT 
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The Williamson Electric ‘‘Flexilyte.’’ 

A handy device in the form of a port- 
able electric light extension is being 
placed on the market by the L. A. Wil- 
liamson Company, Boston, Mass., and, 
owing to its simplicity of construction 





FLEXILYTE COMPACT 


and its wide adaptability will undoubt- 
edly be favorably received. 
This 


ilyte, 


Flex- 
containing 


device, which is termed 


comprises a ease 


about fifteen feet of lamp cord, an at 














taching plug, and a crank for winding 
the cord on the center portion which 
is a lamp socket. The cord can be un- 
wound to any desired length, and held 
fast by means of a sliding catch 





FLEXILYTE EQUIPPED WITH LAMP 


A standard incandescent lamp fits the 
Flexilyte socket and trans- 
ferred from any fixture to the Flexilyte 


may be 


The attaching plug is also stand- 
ard and is into the fixture 
socket after the lamp has been removed. 
The Flexilyte case is so designed that 
it can be placed on a polished surface 


ease. 


serewed 


METHOD OF 
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without danger of scratching or marr. 
ing it. 

The device is very neat in appear. 
well constructed and is small 
enough to be easily carried in the 
pocket. It is particularly adapted for 
use by travelers, when reading. shay. 
ing and in fact wherever more light is 
needed in inconvenient places 

The accompanying illustrations show 
the Flexilyte compact; with lamp at 


ance, 


tached: and the method of apply 
> 
Santa Fe’s Telephone Dispatching Sys- 
tem Extended. 


Apparatus necessary to equip ut 
4,600 miles of its line with telephones 
for dispatching trains has been ordered 
by the Atchison, Topetka & Sa: he 
Railroad. 

Evenually all traffic and train move 
ment on the Santa Fe will be directed 


9 975 


by telephone. Today 2,275 mi 
road are equipped with the telephone 


system. The Santa Fe was one of th 


UNWINDING CORD 





very first to supplant the telegraph for 
this kind of work, and the accuracy of 
its operation has strengthened thie be 


lief of the officials of this road in the 
The telephone 
equipment for the latest sections af this 
road to adopt this method of dispatch- 


new dispatching system. 


ing has just been ordered from the 
Western Electric Company. 

The telephone is soon to be installed 
over tracks from Newton, Kan est 
to Mojave, Los Angeles and San !)iego, 


Cal.; from Newton south to Gaines 
Tex.; from Temple, Tex., to Galveston, 


Tex.; from Temple to Brownwood, 
Tex., and from Wichita, Kan., to Clo- 
vis, N. M. 
a 
New 


The Federal Sign System, of 
York, the well-known electric sign ©00- 
cern has certified to the Secretary of 
State at Albany, an increase in its eapi- 
tal from $1,500,000 to $5,000,000. 
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A High-Tension Portable Testing 
Outfit. 

\ small portable testing outfit, which 
Westinghouse Electric and Manu- 
turing Company has recently devel- 
d. should appeal to the trade. 
are continual calls about central 
tions, railway plants, car barns, re- 
shops, ete., for a portable testing 
that 
sufficiently high to test arma- 


will give an alternating 


coils, meters, switches, and other 


tails that are used in high-tension 
stems and require an insulation test 


ving from 500 to 2.000 volts. Such 
outfit should be ‘‘foolproof,’’ as it 
st often be handled by men not fa- 
iar with high voltage; it should be 
i-portable; it should afford a suffi- 


nt number of steps in the testing 
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teen and three-quarter inches, and the 
weight is only sixty pounds. Two cast 
iron handles are provided so that the 
box can be very conveniently carried. 

The testing voltage is varied by 
means of two small rheostat dials 
mounted within the box. To the con- 
tacts of the dial are brought the taps 
from the high-tension winding of the 
transformer. Any voltage from 100 to 
2.000 volts can be obtained in 100-volt 
steps. 

The 
high-tension binding posts, are mount- 
ed within the box. When the hinged 
cover is lifted to change the dial set- 
ting, the low-tension primary circuit is 
automatically opened, so that the box 
is absolutely ‘‘fool-proof’’ against any 
touching of the dials, binding posts, 


rheostat dials, as well as the 

















HIGH-TENSION 
but least, it 
uuld be comparatively inexpensive. 
Westinghouse Company offers, 
such service, a small bench-type, 


ge; and last, not 


lhe 


rtable outfit, with a rating of .5 kilo- 

which provides different testing 
tages up to and including 2,000 volts 
100-volt steps. It is designed for use 


circuits of any frequency from 


Either a 110- 
t or 220-volt primary may be sup- 


nty-five eyeles up. 


‘d. This capacity will be found suf- 
lent for any normal testing up to 
volts. The 110-volt 
le may be connected to any source 


0 low-tension 


ich as a lamp socket, walk receptacle, 


The neat wooden box in which the 


esting transformer is mounted is ap- 
preximately nine and one-half inches 





vy twelve and one-half inches by four. 





PORTABLE 


TESTING OUTFIT 


ete., while the transformer is excited. 
wo high-tension testing leads consist- 
rubber-covered cable, passing 
brought 


ing of 


through rubber tubing, are 
out of the box and provided with heav- 
ily insulated that they 


may be handled with perfect safety 


terminals so 


hy the tester. 

A pilot lamp, connected across the 
low-tension primary circuit and mount- 
ed on top of the box, promptly indi- 
when the primary circuit 
closed. A plug switch and fuse holder 
are provided in the primary to pro- 
tect and control the circuit. 
pe 


cates is 


Exports of copper, for the week end- 
ed June 16, were 6,735 tons. Since 


June 1 they were 10,578 tons, compared 
with 19,740 tons the same period last 
year. 
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Atlantic City Railway Exhibits. 

In connection with the conventions of 
the Master Car Builders’ Association 
and the American Railway Master Me- 
chanics’ Association at Atlantic City, 
June 15 to June 23, there was the an- 
nual exhibit of the Railway Supply 
Manufacturers’ Association. Notable as 
these exhibitions are every year, that 
which was just held excelled anything 
ever attempted in this line. 

Although the exhibit space had been 
increased to 71,453 square feet or about 
6,000 square feet over that of last year, 
and 13,653 square feet that 
1908, it to turn away 
thirty-five firms who desired to exhibit, 
but could not be accommodated because 
of lack of space. This was in spite of 
the fact that the exhibition facilities at 
Atlantic city are probably unexcelled 
in the country. 

The additional space over last year 
was gained by moving the Greek temple 
or convention hall further out on the 
pier, and by utilizing every bit of avail- 
able space between it and the board 
In the main building the foun 
tain had been removed from the center 
of the ball room and pergola-like struc 


over of 


Was necessary 


walk. 


tures were placed at the sides and the 
corners. By this arrangement four ex 
hibit spaces were gained near the stair- 
ways without interfering in any way 
the 
Noticeable improvements in the 


with the effectiveness of decora 
tions. 
arrangement of the exhibit space were 
the V-shaped fronts to the booths in the 
exhibition hall and the floral 
tions in the annex. The number of ex 
hibitors increased from 200 in 1909 to 
228 this vear. 

Among the exhibitors the following 
showed appliances of electrical inter- 


decora 


est: 


Adams & Westlake Company; Chicago, 
Ill. Electric, gas and oil car-lighting fix- 
tures; car hardware; signal lamps and lan- 
terns. The company was represented by 
E. L. Langworthy, G. L. Walters, C. B. 
Carson, F. N. Grigg and E. H. Stearns. 

American Railway Steel Tie Company; 
Harrisburg, Pa. Steel ties. Represented 
by S. S. Blair, J. G. Snyder and J. E. Strie- 
wig. 

Brill Company, The J. G.; Philadelphia, 
Pa. Brill No. 27-M. C. B. 3 truck, a Mas- 
ter Car Builders’ type.of truck for high 
speed electric and steam passenger serv- 
ice; solid forged wheel pieces, including 
pedestals; woven cane and canvas lined and 
unlined, for car _ seats. Represented by 
J. W. Rawle, W. H. Heulings, Jr., A. H. 
Pease, S. M. Wilson and J. N. Nind, Jr. 

Carborundum Company; Niagara Falls, 
N. Y. Carborundum and aloxite wheels, 
sharpening stones, rubbing bricks; carbo- 
rundum paper and cloth; garnet paper; 
carborundum valve’ grinding compound. 
Represented by George R. Rayner, C. C. 
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GREAT BRITAIN. 
(Special Correspondence.) 


LONDON, JUNE 10.—The annual 
lectrical Association will be held in Glasgow next week, and 
me interesting papers will be read. For the first time almost, 
serious effort is to be made to discuss the commercial side of 
lectricity supply, two papers having been prepared on this sub- 
cet. One of the authors still thinks too little attention is de- 
ited to the commercial side here and is of the opinion that an 
erican criticism to the following effect still holds good; viz., 
e electrical industry is beset by “aggressive work by the gas 
terests and procrastinating somnolence on the part of the elec- 
c departments.” In London, at any rate, an effort is being 
ide, for a Joint Publicity Committee has been formed, although 
attempt to standardize literature, etc., without full cognizance 
varying local conditions, is meeting with some criticism. There 
ems to be a lack of good commercial engineers here, but it is 
it down to the low salaries offered. Legislation, too, is not 
ameless for some of the backwardness, as many municipal au- 
orities have powers to do what many others are, by law, pre- 
ated from doing. The other author objects, after spending many 
ars in America, to the American idea of advertising, which, he 
vs, necessitates dumping a postcard or letter on your breakfast 
ate every day, until, from sheer exhaustion, you succumb and 
ve an order. 
A paper on exhaust-steam turbines and condensing plant, de- 
one of the power houses of the Edinburgh Corporation 
connection with which condensing water is obtained from a 
iin sewer. A shaft twenty-six feet in diameter was sunk down 
) the sewer, which is six feet six inches inside diameter, and four 
iction pipes, each eighteen inches in diameter, and one discharge 
pe, twenty-six inches in diameter, are laid from the shaft to the 
ower house. The scheme has worked satisfactorily, the chief 
oubles being efficient straining and getting rid of the air in the 
ater. The straining arrangements in the shaft consist of three 
on grids, each five feet high and three feet six inches wide, 
vith vertical bars spaced three-eighths of an inch apart. These 
e kept clean by scrapers automatically worked by a small motor. 
Some scraping by hand is also necessary at times of top load. 
Rotary strainers are also placed between the pumps and con- 
lensers. The temperature of the water in the sewer averages 
ibout sixty degrees Fahrenheit in the winter, and seventy degrees 
fahrenheit in the summer, and the power station engineer is pre- 
ented from returning the water to the sewer above ninety de- 
rees Fahrenheit. Consequently, the range of temperature for 
ondensation is small, and the quantity of circulating water re- 
uired per pound of steam condensed is large. 
The Admiralty has drafted some new regulations in regard 
the appointment of electrical engineers in the navy and dock- 
ards. A certain number of ‘vacancies will now be filled from out- 
ide, and the remainder from first assistant electrical engineers 
ready in the service. Outside candidates must have had at 
five years’ practical engineering experience, part of which 
me must have been spent in a responsible position as electrical 
neineer. 
The increasing number of electric furnaces which are coming 
n to the public electric-supply mains in Sheffield, has necessi- 
ited very large additions to the power-house plant. G. 


CONTINENTAL EUROPE. 


(Special Correspondence.) 


convention of the Municipal 


ibes 


ast 


Pakis, JUNE 10.—Among recent projects which are being de- 
eloped in Austro-Hungary, I note a standard-gauge electric rail- 
oad of short length which runs from the town of St. Polten to 
arious communes in the vicinity. Electric locomotives are to 
e used and these are of the two-driving-axle and two-motor type. 
‘lotor cars will also be run upon the line. An electric road is 
shortly to be constructed between the town of Saifnitz and the 
ocality of the Luschariberg. It will be a light railroad. There 

also to be built an electric railroad from Dobratsch to a de- 
ermined point on the Gailtal railroad line. 

The Montefiore prize, consisting of the accumulated interest 
on a capital of 150,000 francs, will be awarded in Belgium for 
scientific work every three years, and for the first time in 1911. 
\n international concourse will decide the award, which will be 
given for the best original work relating to progress in science 
and especially in the technical applications of electricity in all its 
branches. Printed or manuscript work is admitted and it must be 
in French or English. The jury is formed of five Belgian and five 
foreign engineers under the presidence of the director of the 





Montefiore Electrotechnical Institute. The amount of the prize 
for 1911 is fixed at 20,000 francs. Twelve copies of the proposed 
work are to be sent to the secretary of the George Montefiore 
fund, 31 Rue Saint Gilles, Liége, Belgium, and the limit for 
sending is March 31, 1911. 

A first step in the building of an international railroad from 
Marseilles to Turin is the projected electric road between Gap 
and Barcelonette, in the Alpine region of France. The Paris- 
Lyons-Meriterranean Railroad Company is interested in the mat- 
ter. Cement will be obtained from several hydraulic plants of 
large capacity which are soon to be erected in this region at 
Serre-Poncon, Saulce and other places, as water power is abun- 
dant here. The proposed international railroad line will follow 
the valley of the Durance. 

Electric lighting projects are being promoted in France in the 
town of Calais, Paramé and Saint-Pons. An electric tramway 
line is to be built at Hendaye, in the Pyrenees region, from the 
center of the town. Another electric 


sea beach to the tramway 
will soon be constructed from Martignac to Pont Du Roi. An 
electric traction system comprising a number of different lines 


will be built in the Haute Marne department. Chaumont, Montigny 
Varennes and Auberine are among the localities concerned in this 
move. 

There has been lately formed at Paris a company which is to 
found a health resort in the town of Nancy and one of the prin- 
cipal enterprises is a hydraulic plant which will furnish light and 
power. : 

In Switzerland there is to be built an electric railroad line 
between Alstetten and Gais, and the Federal Council has approved 


the plans. A. DE C. 
EASTERN CANADA. 
(Special Correspondence.) 
OTTAWA, ONT., JUNE 18.—Application will shortly be made to 


list the stock of the Quebec Railway and Power Company on the 
London (Eng.) Stock Exchange. 

The Canadian General Electric Company has declared a quar- 
terly dividend at the rate of 7 per cent per annum, on the common 
stock of the company. 

The stock of the Western Canada Power Company has become 
more active on the Montreal Stock Exchange. This company states 
that after the first power is delivered, it will be earning eight 
per cent on the common stock. - 

Much interest is attached to the recent, heavy buying of Rio 
Janeiro securities in the Toronto market. The bulk of the buying 
orders came through New York houses, being presumably for 
South American account. 

Negotiations for the transfer of the Grand Falls Company’s in- 
terests in the water power at Grand Falls, New Brunswick, to a 


syndicate headed by Sir William C. Van Horne, are said to be 
likely to reach a satisfactory conclusion soon. 
The Dominion government has granted incorporation to the 


Western Canada Electric Company, with head office in Montreal. 
The capital of the new concern is placed at $1,500,000 and author- 
ity is given to develop and sell electricity all throughout Canada. 

The Montreal Central Terminal Railway Company has ap- 
peared before the minister of railways here, asking for approval 
of a subway plan under the city of Montreal. The application was 
opposed by certain interests and the minister said that the law 
clearly required the approval of Montreal and of the Dominion 
Railway Commission of the plans, and declined to give any de- 
cision at present. 

Montreal capitalists are preparing to form a syndicate to de- 
velop the iron-ore fields, in the vicinity of this city, on the 
Quebec side of the Ottawa River. Experts are now on their way 
to Sweden to look into the electrical process of smelting these 
ores. If they report favorably on the electrical process, a furnace 
will be erected near the mines. 

Great interest is being taken in the street lighting situation of 
Montreal by the various power companies doing business in the 
city. Closely following the offer of the Montreal Light, Heat and 
Power Company to let the city use its poles, and to supply the 
current for the street lighting until such time as the city has its 
own plant, comes an offer from the Dominion Light and Power 
Company to take over the work of lighting the whole city within 
a year. An offer has also been made by the Saraguay Light, Heat 
and Power Company to supply a certain portion of the lighting at 
$70 per lamp. In that portion of the city at present affected by 
the expiring of the contract with the Montreal company, there are 
1,666 arc lamps, while in the whole city, exclusive of eight new 
wards recently annexed, there are 2,103 arcs. 























































































































1346 





The Pacific Cable Company will soon have a direct and ex- 
clusive line extending from New Zealand, across the Pacific Ocean 
Canada to Montreal. The cable, which was laid by 
Australia and New Zealand, has been in opera- 
In spite of severe competition and land line 

in Australia, the cable has proved a finan- 
suecess. There have been some difficulties in Canada, owing 
to the fact that when messages from Australia reached the Can- 
adian terminals they had to be transferred to the private telegraph 
companies and take their chance with other messages, of getting 
this difficulty, the company has arranged 


across 
Britain, Canada, 
tion for some years 

difficulties, particularly 


and 


cial 


forward To overcome 
for an exclusive wire between Montreal and Banfield Creek, on 
the Pacific. The line will be worked direct between Montreal and 
the Pacific, and a staff of expert English telegraph operators is 
being brought out to operate it This land line is expected to 
promote accuracy and expedition in the handling of the cable 
business of the company, between Great Britain and Australia. 
The leased line terminates at Montreal for the present, because 
at that point it comes into contact with an extensive competitive 
telegraph and cable connection with Great Britain. It is believed, 
however, that within a few years from now, the company will 
continue its land wire from Montreal to the Atlantic coast, and 
will lay a cable across the Atlantic to Britain, thus establishing 
a government-owned and controlled series of wires extending 
clear from Great Britain to New Zealand, taking in Canada and 
Australia It is stated that the accumulating profits from the 
business will enable the company to either establish the Atlantic 
cable link, or duplicate its cable on the Pacific, and perhaps both 
w 
MEXICO. 
Special Correspondence.) 

Mexico Crry, Mex., June 13.—If a deal which is now pending 

for the sale of the San Fernando mines in the Juarez district, state 


of Durango, to a syndicate of Americans by John T. Canfield of 
Culiacan is consummated it is reported that the hydroelectric plant 
was erected on the Haymaya River and the electric railway, 
that was constructed at the mines by the San Fer- 
serveral years ago at a cost of about $1,500,- 


that 
ten miles long 
nando Mining Compan) 


000 will be rehabilitated and again placed in regular operation. 
These mines were abandoned by the company about the time the 
ore body in the mines became exhausted The property passed 
nto the hands of Mr. Canfield and further explorations revealed 
other ore resources The mill and other machinery upon the 
ropert were dismantled and sold 
The Tajo Mining Company has ordered the machinery for a 
droelectric plant which it will install at its mines near San Se 
vastian, State of Jalisco, for the purpose of operating its reduction 
mill and othe machinery 
It is announced S. Pearson & Son, Ltd., the British firm of 
ontractors with Mexico headquarters in Mexico City, that the dam 
which they will construct across the Conchos River at this place 
for the Compania Agricola de Fuerza Electrica del Rio Conchos 
will be one of the largest, if not the largest in the world. It will 
form a water storage reservoir larger than the great Necaxa dam 
of the Mexico Light and Power Company near Mexico City and will 
exceed in size the great Gatun dam on the isthmus of Panama, it 
stated. The constructic i temporary power station, to con 
tain two 500-kilowatt generato is now in progress, as is also a 
modern machine shop. In constructing the spillway of the dam it 
will be necessary to excavate about 250,000 cubic meters of rock 
Most of this material will be used in the construction of the dam 
Three cableways, each of more than one thousand feet span, are 
being installed for use in moving material to the site of the dam 
These cableways will have no towers, but will be equipped with a 
single frame at either end with a balance weight. They will be 
driven electrically from the cage suspended from and traveling 
ilong the main cable. The driver travels with the cage and the 
load which it carries, and by means of a single switch controls all 
he movements while at a height of 350 feet above the ground. S. 
Pearson & Son, Ltd., recently finished the construction of a stand- 
ird gauge railroad twenty miles long which runs to La Boquilla 
from Santa Rosalia, where it connects with the Mexican Central 
line of the National Railways of Mexico. This road will be used 


primarily for transporting the material that is to be used in the con 
struction of the great dam and the hydroelectric plant. The Com- 
pania Agricola de Fuerza Electrica del Conchos is a subsidiary con- 
cern of the Mexican Northern Power company which is composed of 
Canadians D. 


IMPORTANT DEVELOPMENTS. 
(Special Correspondence.) 


COMPANY PLANS IMPORTANT POWER 
recent dispatch from Grand Forks, N. D., 


H. M. BYLLESBY 
DEVELOPMENTS \ 


states that the H. M. Byllesby Company, of Chicago, owning plants 
at Stillwater, Minn., Fargo, N. D., and other places, has pur- 
chased of W. J. Murphy the Grand Forks Gas and Electric 


Company’s plant, the Red River Power Company, the Huot power 
on the Red Lake river above Crookston, Minn., and the Marcus 
Johnson power at Red Lake Falls, Minn., including the light plant. 
It is stated that the new owners are considering the expenditure 
of $1,000,000 in improvements to the plants. 
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BIG MERGER IN INDIANA.—Gas and electric light Plants in 
passed to the control of 


Charles H. Geist of Philadelphia on June 15. The merger involy 

$2,000,000 and the headquarters of the syndicate will be in South 
Bend. The combined plants are those of South Bend, Ply mouth 
Hammond, Whiting, East Chicago, Indiana Harbor, Chesterton’ 
Porter and Michigan City. C. H. Geist will remain president of 
the new merger company, which takes the name of the » rthern 
Indiana Gas and Electric Company and the properties involyecd wil] 
be operated under this name. There will be but few chances in 
the management as relating to the several plants. S 


GEORGIA POWER COMPANY PURCHASES PROp! RTY 


AND WILL ISSUE BONDS.—The Georgia Power Com) 
purchased the plant of the Etowah Power Company, at a 
sale for $160,000, adding this to its other properties, the 

ing later been confirmed by the court. The Georgia Pow 
pany has applied for a franchise in Atlanta, and the ap; 
has been favorably considered by the electric and other 

committee of council. The company has also applied for 
to issue $6,000,000 in bonds, and likewise $6,000,000 in sto: 
company promises to become a very important facto) 
electrical business in the section through which it pro; 
operate its business. 


LIGHTING AND POWER. 


(Special Correspondence.) 


OPELIKA, This city has now for sale $85,000 
light bonds. 

RAWHIDE, NEV.—Light and power will 
here by the Hydro-Electric Company of Bodie. 

ATLANTA, GA.—The Railroad Commission of Geors 
hear, on June 16, the application of the Paulding Power ( 
to issue $40,000 of capital stock and $40,000 of bonds. 

RED BLUFF, CAL.—J. W. Goodwin, president of 
Water, Light and Power Company, has acquired 680 acres 
on Mill Creek and will erect a new power house this year 

DONALSONVILLE, GA.—The J. B. McCrary Company 
lanta, is installing here an electric light and water work 
The contractors expect to complete the work here in 
weeks 

LOS ANGELES, CAL. 


ALA. 


soon be 


During the summer, an electri 
ing system, extending from the Sunset Building to the Bur 
Land in Laurel Canyon, will be installed by the owners « 
Lookout Mountain Bungalow Land and C. F. Harper. 


YELM, WASH.--O. 


Yelm Creek for the purpose of operating an electlic power | 


The site is midway between 
order that both may be supplied with light and power. 

LEXINGTON, N. C.—The town will soon be lighted b 
rent from the Southern Power Company’s lines. Tucker & 
ton, of Charlotte, are putting in the necessary apparatus fo 
local system, and the lights will be turned on about July 

PEELL, WASH.—Work has commenced on the dam 
the Columbia River at this place. 
putting in this dam for the purpose of installing an electri: 
plant and of furnishing electric power. 
tion the coming winter. 

HICKORY, N. C.—The Ivey cotton mills closed down 
for one week, during which time electrical connection was 
and motors, etc., installed, for operating the mill by the 
drive. The Southern Power Company will supply the 
sary power for operating the mill hereafter. 

LITTLE ROCK, ARK.—The railway incorporators of Ark 
have granted a charter to the Little Missouri Power Compa! 
gether with franchise to establish a power plant near Mu 
boro on the Little Missouri river. The company’s cap 
$100,000. M. W. Greeson is president. The franchise ru! 
twenty-five years, at the end of which period the state can 
the prices charged for power. 

LOS ANGELES, CAL.—Agreements have been perfect 
tween the Keane Wonder Mining Company and the Nevad 
fornia Power Company whereby the power lines will be ex 
to the edge of Death valley within the next few months fo 
plying the Great Little mine with electricity. Mr. Boyd 
power company says the extension of their lines to Johnnie 
indefinite, as it would cost $100,000 to do it, and there 
parently not enough business in sight at the present ti 
justify the outlay. 

MORGANTON, N. C.—J. D. Pitts, of Glen Alpine, 
and A. M. Kistler, of Morganton, are interested in a plan 
velop a waterpower on the Catawba, near this city, where, 
a competent survey, it is announced that 1,800 horsepov 
available. Another survey will be made, however, in 
transmission line routes to Morganton, to verify the first ca 
tions. The Southern Power Company is dispensing e' 
energy in the section about Morganton, however, and it 


improbable that this company may enter the town with 


power lines which already serve numerous nearby towns. 


K. Thompson has filed a water right 


here and the town of McKenna 


The Central Power Company 


The plant will be in ops 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 
ALBIA, IA.—The Albia Interurban is to extend its line to Bux- 
twelve miles north. P. 
BURLINGTON, IOWA.—The Milwaukee Electric Railway and 


echt Company will extend its line to Lake Geneva next 

ason Cc 
PARKSTON, S. D.—The South Dakota Interurban Railway 
pany. F. E. Graves, Bijou Hills, secretary, has been organ- 

ed to construct electric railways to Bijou Hills and other 
es Cc 
ELWOOD, IND.—The Indiana Union Traction Company has 


contract to Thimas & Heaton, of Tipton, for the erection 
a new and modern traction station in Elwood. A freight depot 
iso included in the contract. 4 
FREMONT, OHIO.—A deal has been consummated whereby the 
nont-Fostoria Electric takes over the property of the Fremont 
Railway Company, making it part of its system. A twenty- 
vear franchise has been granted by the city. H. 
INDIANAPOLIS, IND.—The Indianapolis Trade Association is 
nning to conduct another interurban trade extension trip and 
hold another buyers’ entertainment. The return visit to the 
by the merchants from all parts of the state was a great 
cess Ss. 
PORT ARTHUR, TEXAS.—The Port Arthur Traction Company 
iugurated regular service on its lines on June 10. There are 
en miles of track, the lines running to the steamship docks and 
oth of the oil refineries. H. J. Myers of Dayton, Ohio, is presi- 
t of the company. D. 
SALISBURY, N. C.—Surveys have been made for the putting 
a connecting link joining the systems of the Salisbury- 
spencer Railway Company and the Piedmont Railway Company, 
now under the same management. The new combined sys- 
will be about three miles in length. 
TALLADEGA, ALA.—The Alabama Power and Development 
pany is reported to be negotiating the building of an electric 
from this point to Gadsden, by way of Anniston. Survey- 
it is said, will shortly begin the work of laying out the most 
enient route for the proposed interurban line. L. 
CORPUS CHRISTI, TEXAS.—The Corpus Christi Street Raii- 
Company which recently finished and has in operation an elec- 
street-railway system here, will erect its own power plant. It 
inder contract at present to take power from the local electric 
t plant. The company will also furnish electricity for lighting 
oses and power for private consumers in the city. D. 


FINDLAY, OHIO.--Rex Deen, a rural mail carrier has been 
fied that a patent has been granted him for the magnetic rail- 
system. For ten years Deen has been working on an inven- 
vhich he claims will revolutionize railroad traffic. He pro- 
es to do away with power houses, trolleys, third rails and 


r devices, and substituting magnetic attraction from powerful 
rage batteries. H. 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 
RED BLUFF, CAL. Joe Tait has been granted a franchise for 
ephone system here A. 
JONESBORO, ARK.—The Home Telephone Company will issue 
(00 in bonds to extend and improve its system. 
CHIPPEWA FALLS, WIS.-The Wisconsin Telephone Com- 
will make improvements, estimated to cost $8,000 to 


FERGUS FALLS, MINN.-The town council has authorized 
Northwestern Telephone Exchange Company to construct a 
system C. 
STAUNTON, VA.-The Augusta County Mutual Telephone 
mpany has elected a president, A. H. McCue, three vice- 


sidents and a treasurer. L. 


EAU CLAIRE, WIS.—The Wisconsin Telephone Company has 
rted replacing the open wire work with cable and making other 

ovements, aggregating $15,000. 

TACOMA, WASH.—W. D. Tyler, of this city, has been ap- 
nted receiver of the Home Telephone Company and the North- 
stern Long Distance Telephone Company in a suit brought by 

Portland Home Telephone Company to secure the Portland 

‘ompany for advances made to the defendant companies. A. 

TOLEDO, OHIO.—At a meeting of the stockholders of the 
eat Lakes Radio-Wireless Telephone Company held here it was 
cided against an application for receivership or any other action 

n the part of the local concern. It developed at the meeting 
hat all of the Radio companies throughout the country are to 
e merged in the North American Wireless Telegraph and Tele- 
‘hone Company. Toledo stockholders of the Great Lakes Radio 
“ompany have been asked to send in their stock and receive stock 
in the new company. There are 4,000 stockholders of the com- 


pany in Toledo and vicinity, who have taken stock to the amount 
of $300,000 to $400,000. H. 
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ELECTRICAL SECURITIES. 


Absence of stock speculation in anything like great amounts, 
and a general slowing down of trade, were the prevailing features 
of last week’s market. Things seem to have settled down some- 
what and further activities will probably await the money demand 
which will be caused by the movement of the crops. Any 
stringency which may result will apparently be easily met from 
abroad, and recent reports from the English money market are 
encouraging in this connection. 

The subsidence of the excitement stirred up by the Govern- 
ment’s injunction proceedings against the western railroads was 
evidenced by dull stock markets with narrow but generally firm 
price movements. 

Some uncertainty has been occasioned by the return from 
abroad of Colonel Roosevelt, but it seems unlikely that this event 
will have any effect at present on financial matters. 


The National Carbon dividend may be placed on a seven 
per cent yearly basis next month. 
Stockholders of the Gary and Interurban Railway Company 


have voted to issue $10,000,000 five per cent bonds for construc- 
tion of additional lines. Of this issue $1,000,000 will be issued 
shortly. 

The net earnings of the Associated Gas and Electric Com- 
pany for the first year of operation are about double the amount 
required to pay the dividends on the outstanding preferred stock. 
The company operates gas and electric properties in New York, 
Pennsylvania and Ohio. 

The Commonwealth-Edison Company will retire $5,335,000 Chi- 
cago-Edison fives by an additional issue of first fives due 1943, 
leaving but one class of bonds outstanding. A syndicate com 
posed of eight Chicago banks will underwrite the new issue, the 
syndicate being the same as in previous cases, with the addi- 
tion of the Continental National. 

The expectation is that the gross earnings of the Philadelphia 
Rapid Transit Company for the year ending June 30 will show a 
decrease of $400,000, as compared with last year. No one has 
made any prediction as to the net result, but it is known that, 
by reason of the losses of revenue from the strike and the heav- 
ily increased expenses, it will be very unsatisfactory. Last year 
the gross earnings were $18,317,000 and the deficit was $224, 
271. In 1908 there was a deficit of $92,449, but in other recent 
years the surplus has ranged from $180,210 to $405,889. 

The stockholders of the Hartford (Ct.) Electric Light Com 
have voted to increase the capital stock of the company 
$2,400,000 to $3,000,000 involving the cutting of a large 
The new shares will be offered to stockholders at par, 
the stock is now quoted around $235 the rights to sub 
the new issue will be valuable. Of the six thousand 
new stock authorized, two thousand will be issued in 
August and two thousand in November. The other two thousand 
shares will be held in the treasury and be issued at the discre 
tion of the directors. 

Chicago Railways Company earnings for May and 
creased ten per cent. Judge Cutting’s approval of the Consoli- 
dated Traction agreement is expected any day. Judge Grosscup 
will then dissolve both receiverships. The Metropolitan Elevated 
is very close to the. merger agreement on Blair’s terms, plus 
some additional minor concessions The cash offer for Metro 
politan preferred is $10 above the basis of the South Side Ele 


pany 
from 
melon. 
and as 
scribe to 
shares of 


June in 


vated stockholders will accept. The Northwestern Elevated and 
Oak Park Elevated will accept new securities exclusively, and 


only a few other elevated stockholders are likely to take cash, as 
the exchange basis is more favorable. Mr. Blair says there is 
much legal and operating detail to adjust, but the merger is mak- 
ing satisfactory progress. 

DIVIDENDS 

Associated Gas and Electric Company; 
of one and one-half per cent, payable June 30. 

Baltimore Electric; semiannual dividend of 
per cent on preferred, payable July 1. 

Cincinnati Suburban Bell Telephone Company; 
dend of two per cent, payable July 1. 

Detroit Edison Company; quarterly dividend of one and one- 
half per cent, placing the stock on a six per cent basis; dividend 
payable July 1. 

Eastern Michigan Edison Company; an initial dividend of 
four per cent for the year, payable in quarterly instalments, the 
first payment to be made July 1. 

El Paso Electric Company; preferred semiannual dividend of 
$3 yer share. payable July 11. 

Electric Storage Battery Company; quarterly dividend of one 
per cent on both common and preferred stocks, payable July 1. 

Manila Electric Railroad and Light Corporation; quarterly 
dividend of one per cent, payable July 1. 

Nebraska Telephone Company; quarterly dividend of one and 
one-half per cent, payable July 10. 


quarterly dividend 


two and one-half 


quarterly divi- 


NEW YORK. 
June 20 June 13 
Allis-ChalMerIS COMMON ....ccccccccccccccscscccvescsceeves 8% 8% 
Allis-Chalmers preferred ...... ccc cccccccccrcccssccccccece 30% 2956 
Amalgamated Copper .......csccceccccetterencsecseenrsens 65 62 
American Tel. & Cable... .......cccccccccccccescscceessees *80 *80 



















































































































June 20 June 13 








American Tel. & Té .» 136% 134% 
Brooklyn Rapid Transit _ 785% 76% 
General Electric --+145% 143% 
Interborough- Metropolitan ymmon 18% 18% 
Interborough-Metropolitan prefetred . 0% 50% 
Kings County Electrik — 124 
Mackay Companies (Postal Telegraph and Cables) common 55 Si 
Mackay Companies (Postal Telegraph and Cables) pre-_ 
ferred 74 
Manhattan Elevated 130 
Metropolitan Street Railway *18 
New York & New Jersey Telephon 103 
U. S. Steel comn 78% 
U. S. Steei preferred 115% 
Western Unior 64 
Westinghous« 61 
Westing! se | 1 *110 
ice 
BOSTON 

June 20 June 13 
American Te & 7 136% 134% 
Edison Elk Illuminating 249 248 
General Electric 145% 143% 
Massa isetts Electri ommon 16 16% 
Massac setts Electr preferred 80 80 
New England Telep! ‘ 133 134 
Western Te & Tee ymmor 16 15% 
Weste! re & T referred 80 80 

PHILADELPHIA 

June 20 June 13 
American Railwa 13% $4 
Electric Compal \ ! t 115% 11% 
Electric Stora I ! nm 544 54% 
Electric Storage | ferred 5446 54% 
Philadelphia Electri 14% 14% 
Philadelp! Rapid ‘ t 2056 19% 
Philadelphia Tracti 84% 84 
n Tractio 1714 16 

CHICAGO 

Tune 20 June 13 

‘ " Se *50 50 
icag Ss é *16 16 
‘ 12 aA 2% 
( 1g 97% 116 
‘ im 115 112 
Metroy l t 225 21 
\l ro} t rhe ted 1 r ed 65% 6144 
N ional Carbor nmor 11414 108 
‘ " Carbon prefert 118 117% 
PERSONAL MENTION. 

\LPHA H. KLING, secretary and general manager of the 
Detroit Fuse and Manufacturing Company, was married on June 
1, to Miss Cozette Gibson. of Detroit, Mich 

FRANCIS GRANGER, well known in the east in electrical 


circles, has come to Chicago to accept a position with the Vulcan 
Electric Heating Company, 540 West Jackson Boulevard. 

\. G. WORTHING and M. LUCKILSH, the former from the Uni- 
versity of Michigan and the latter from the University of Iowa, 
have accepted appointments in the physical laboratory of the Na- 
tional Electric Lamp Association 

H. M. HIRSCHBERG, president of The Excello Arc Lamp Com- 

sails for Europe on steamship Carmania on Saturday, June 

25, for his annual visit to the manufacturing centers of Europe 
Mr. Hirschberg expects to return about the middle of August. 

E. DOUGLAS, the Springfield Light, 


pany 


general manager for 


Heat and Power Company, has resigned to accept a position with 
the North American Electrical Company at Milwaukee. He will 
eo to that oity about the first of July to assume his new duties 


is assistant to Vice-President Mortimer of that concern. H. 


LAWRENCE A. FURLONG, now with the MacGillis & Gibbs 
Company, of Milwaukee, Wis., will ally himself with the Valen- 
tine-Clark Company, of Chicago, and will act as secretary of the 
latter company, beginning July 1. Mr. Furlong’s acquisition will 


doubtless result in making the Valentine-Clark Company an even 
more important factor in the pole industry than it has been in the 
past 

H. N. FENNER, president of the New England Butt Com 
pany, entertained a number of New York electrical friends at a 
Squantum Club clambake on Narragansett Bay, near Providence, 
R. 1, on Wednesday of last week. Among the guests were Capt. 
W. L. Candee, H. Durant Cheever, George T. Manson and Col. 
Ezra De Forest. The party traveled over from New York in Mr. 
Cheever’s 1910 Packard 

\. E. PAYNE, for the 
Stuart-Howland Company, Boston, has 
with that firm, and taken the management of the New England 
branch for the Excello Arc Lamp Company, established at 184 
Franklin street, that city. Mr. Payne having had charge of the 
sales for the former agents in that territory, is thoroughly capable 
of intelligently handling the business, and will undoubtedly prove 
an extremely valuable asset to the Excello Company. 

R. W. REYNOLDS, general superintendent of the Chicago, 
South Bend & Northern Indiana Railway, has been granted an 
indefinite leave of absence from his position. He will go to Kan- 
sas City, where he will become general manager of the American 
Light and Power Company. This change is being made in order 
to give him outside employment in the hope of bettering the 
condition of his health. The Kansas City company is engaged in 


years sales engineer for 
severed his connections 


past eight 
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constructing lighting and power plants in a number of Western 
states. S. 
EDWARD P. DECKER, for many years engineer with Wesgt- 
inghouse, Church, Kerr and Company, has associated himself with 
Ernest M. Baker, under the firm name of E. P. Decker and Com. 


pany. The new company will conduct a general engineering anq 
construction business with offices at No. 80 Griswold Street, De. 
troit, Mich. 

AUGUSTUS G. SNELL, who for six years has been chic; clerk 
to C. A. Baldwin, transportation superintendent of the Indiana 
Union Traction Company, at Anderson, Ind., has accepted the po- 
sition of division passenger and freight agent for the Indiana 


Union Traction Company, with headquarters at Indiana He 


succeeds Michael E. Graston, who resigned to become genera] 
manager of the Indianapolis, New Castle and Toledo Traction Com- 
pany, a new line just opening up for service. Mr. Snell born 
in Muncie, Ind., August 24, 1876, and was educated Culver 
Academy. He entered the service of the Indiana Union Action 


Company twelve years ago, as a shop hand. He next s as a 





motorman and was next made a conductor, when he w iken 
into the general office of the transportation department s 
SIR HENRY PELLATT, president, and H. H. MACR gen 
eral manager of the Toronto Electric Light Company, Li l, ac 
companied the members of the sales department of the anv 
to Niagara Falls, Ont., where the plant of the Electrica! lop- 
ment Company was visited. The party left on the ship 
Cayuga and was met at Queenstown by the private car ario” 
and crossing the river, the Gorge Route was followed t vara 
Falls, N. Y., whence the party crossed again into Canada nner 
was partaken of at the Clifton House, the party afterwa roing 
through the plant. After the visit to the station the r the 
afternoon was spent in sightseeing around the Falls and arty 
left early in the evening for the return trip home, pas lown 
the Canadian side of the river and returning on th: amet 
Chippewa to Toronto. The trip was considered by all t en 
tertaining and enjoyable. ° X 
HAYDEN EAMES, general manager of the Studebak« tomo 
bile Company, who has taken an active part in calling the tion 
of the central station to elec 
tric vehicle vehicle opportunit is 
a graduate of the United States Na- 
val Academy, of the class « 1882 
While on ordnance duty Hart- 
ford he became _ interested the 
electric vehicle, and il 1894 
resigned his commission in order 
to join the Pope organizatio at 
that place, in a technical capacity 
Later he engaged for several! years 
on special work with the Westing 
house interests at Pittsburg in 
connection with the develo;ment of 
the electric truck. At the onclu- 
sion of this work Mr. Ean: en- 
tered the automobile business, on 
his own account, in Cleveland 
Ohio. Several years ago he joined 
the Studebaker Company at South 
Bend, Ind. For ten years « nore, 
Mr. Eames has been an ardent ad- 
vocate of the electric commercial 
vehicle and has urged its aims 

for recognition. His latest contribution to the subject was 4 paper 

read at the recent convention of the National Electric Light As 

sociation entitled, “The Electric Vehicle Opportunity.” 

OBITUARY. 

CHARLES TRI?PE, New York, superintendent of th iglo- 
American Telegraph Company, a pioneer cable man, died June 
16, at his home in Brooklyn. He helped to lay the fi suc- 
cessful transatlantic cable. Mr. Trippe was born in Engla! sixty- 
eight years ago and in 1864 became connected with the nglo- 
American company. Two years later he was one of the yerts 
on the Great Eastern when that vessel was employed in la g the 
first cable across the Atlantic to be successfully operated 

WILLIAM E. CRANE, who has for many years been p — 

\[inn. 


in engineering work in the East, died on May 22, at Dulut! 
Mr. Crane was born in 1847 in Burlington, Conn., and at age 
of fourteen began to apply himself to engineering. After having 
had a little operating experience he became connected with the 
Benedict & Burnham Company of Waterbury, Conn., with whom 


he remained for over twenty-five years. Later he was w'ti the 
New England Engineering Company in the capacity of consulting 
engineer ,and while in their employ designed a number of impor 
tant electrical plants. While acting as chief engineer of the Astor 
Hotel in New York city, Mr. Crane’s health failed, and he was 


compelled to go to Minnesota. Mr. Crane is a member of the 
National Association of Steam Engineers, and the American Society 
of Mechanical Engineers, and was the author of a treaiise on 
American Stationary Engineering. He is survived by a widow and 
four children. 
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PROPOSALS. 


POST OFFICE, BELOIT, WIS.—The office of the Supervising 
Architect, Washington, D. C., will receive bids until July 7, for the 
construction complete (including plumbing, gas piping, heating ap- 
yaratus, electric conduits and wiring), of the United States post- 
office at Beloit, Wis., in accordance with drawings and specifications, 
copies of which may be obtained from the custodian of site at Be- 
loit, Wis., or at the Supervising Architect’s office. 

POST OFFICE, TROY, ALA.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until July 5, 

yr the construction complete (including plumbing, gas-piping, heat- 
ng apparatus, electric conduits and wiring) of the United States 
ost-office at Troy, Ala., in accordance with drawings and specifi- 
ations, copies of which may be obtained from the custodian of 
site at Troy, Ala., or at the Supervising Architect’s office. 

POST OFFICE, SANTA CRUZ, CAL.—The office of the Super- 
ising Architect, Washington, D. C., will receive sealed bids until 
\ugust 1 for the construction (including plumbing, gas piping, heat- 
ng apparatus, and electric conduits and wiring) of the United 
states post-office at Santa Cruz, Cal., in accordance with drawings 
nd specifications, copies of which may be had from the custodian 

site at Santa Cruz, or at the Supervising Architect’s office. 

POST OFFICE, DEMOPOLIS, ALABAMA.—The office of the 

ipervising Architect, Washington, D.,C., will receive sealed bids 
itil July 18 for the construction complete (including plumbing, 
s piping, heating apparatus, electric conduits and wiring), of the 
ited States post-office at Demopolis, Ala., in accordance with 
awings and specifications, copies of which may be obtained from 
custodian of site at Demopolis, Ala., or at the Supervising 
chitect’s office. 
WIRING FOR HOSPITAL, SAN FRANCISCO, CAL.—The office 
the Supervising Architect, Washington, D. C., will receive sealed 
is until July 12, for the construction (including plumbing, gas 
jing, heating apparatus and electric conduits) of the attendants’ 
iarters, United States Marine Hospital, at San Francisco, Cal., in 
cordance with drawings and specification, copies of which may be 
d from the custodian at San Francisco, Cal., or at the Supervis- 
Architect's office. 


NEW INCORPORATIONS. 


GREAT FALLS, MONT.—The Great Falls Electrical Supply 
ompany, capital $25,000, has been incorporated by H. K. Scheiber, 
Butte; R. W. Nicol, of Salt Lake City, and Harry H. Hall and 
mis A. Lang, of Great Falls, to conduct a general electric wiring 
nd engineering construction business. C. 
NEW YORK, N. Y.—The Trolley Automatic Local Company of 
w York city has been incorporated with the secretary of state 
New York. The concern has a capital stock of $200,000 and will 
inufacture a patent automatic locking device for trolley poles. 
directors are John H. Taylor, Alfred B. Warwick and Albert 
Moeker, all of No. 160 Broadway, New York city. » 
ATLANTA, GA.—The McKinney Traction Cultivator Company, 
tlanta, has organized by electing W. J. McKinney president, W. 
McKinney vice president, N. C. White secretary and W. E. 
osch treasurer. The company has authorized capital of $1,000,- 
1) and will manufacture patented electric-traction cultivators as 
ell as those operated by gasoline. It is reported that the pat- 
ted machine turns the soil, plants the seeds and covers them 
in one operation. R 


NEW PUBLICATIONS. 


JOURNAL OF THE UNITED STATES ARTILLERY.—The May- 
ine number of this publication contains an article on the operation 
the Coast Artillery School power plant, in which article both the 
side plant and the distributing system are described quite fully. 
the professional notes given, are included some on wireless 
ephony. The new Edison storage battery is also described. 


THE ELECTRIC RAILWAY SITUATION.—The American 
“treet and Interurban Railway Association has published from the 
ffice of the secretary, 29 West Thirty-ninth Street, New York, a 
imber of articles which appeared in the Electric Railway Journal, 
anuary 1, 1910, under the general heading of “The Electric Rail- 
vay Situation—a Review of the Problems of the Year.” This series 
of articles makes a peculiarly valuable addition to our electric rail- 
ay literature, and any one or all can be read with a great deal of 
Me nefit. The contents include the following topics: “Problems 
Confronting Street Railways,” by C. S. Sergeant; “Fares, Taxes, and 
‘egulation,” by C. L. S. Tingley; “Regulation but not Confiscation,” 
y m. PB. ‘Stevens; “Fares on City Lines,” by W. H. Glenn; “Signs 
of the Times,” by Thos. N. McCarter; “Necessity of Increase in 
“evenue to Meet Increased Costs,” by Chas. O. Kruger; “Relation- 
ship of the Electric Railway to the Public,” by John Blair MacAfee; 
“Permanent Franchise and Reasonable Returns,” by Arthur W. 
Brady; “Comments on the Electric Railway Situation,” by Edwin 
a ebster:; “Help the Public in Correct Thinking,” by John A. 
— er; The Future of Street Railway Service in Large Cities,” by 
. illison Fish; “Tendency of Diminishing Profits at Five-Cent 
are,” by Frank R. Ford. 
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INDUSTRIAL ITEMS. 

THE THOMPSON-LEVERING COMPANY, Philadelphia, Pa., 
has distributed circular 510 describing Peerless testing sets. The 
sets are illustrated and a list given of the tests which may be - 
made with these instruments. 

THE UNION ELECTRIC MANUFACTURING COMPANY, Mil- 
waukee, Wis., is mailing to the trade a loose leaf bulletin on elec- 
tric controlling devices. A complete price list is given and several 
illustrations of rheostats and motor starters are included. 

THE ALLGEMEINE ELEKTRICITATS-GESELLSCHAFT, Ber- 
lin, Germany, gives in a recent folder, some data regarding its spe- 
cial motor-generator converting sets for moving-picture machines. 
Observations were taken with voltages varying from 110 to 440. 

THE ELECTRIC CONTROLLER AND MANUFACTURING 
COMPANY, Cleveland, Ohio, has recently published the June num- 
ber of its periodical, Common Sense. The issue contains among 
other things a number of good thoughts on advertising and selling. 

WESTINGHOUSE, CHURCH, KERR & COMPANY are con- 
structing engineers as well as consulting engineers for the new 
installation of the Worcester Electric Light Company mentioned 
last week. In other words, they are designing, building and equip- 
ping the plant complete. 

THE F. W. WAKEFIELD BRASS COMPANY, Vermillion, O., 
illustrates in a recent folder a few of the Wakefield fixtures. These 
fixtures are all built on the Wakefield idea, providing for downward 
vertical suspension of the lamps. These fixtures are made for 
tungsten and for Mazda lamps. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
in its June number of the Emerson Monthly, calls attention to a num- 
ber of places which should be included in _ soliciting fan 
customers. This issue is devoted chiefly to fans, which, owing to 
the present hot weather, are in the way of becoming extremely 
popular. 

THE AMERICAN ELECTRICAL HEATER COMPANY, Detroit, 
Mich., has printed in colors a folder relating to “American” electric 
irons. Six illustrations which show various other devices in use 
add considerably to the interest of the announcements made. The 
folder is issued to dealers with the intention of urging them to 
secure more heating business. 

THE PETTINGELL-ANDREWS COMPANY, Boston, Mass., calls 
attention in the June issue of Juice, to the new lamp ratings which 
were adopted on May 1. The three-voltage rating is explained and 
in connection with the explanation a reproduction of a three-volt- 
age label appears. A good example of outline lighting is illus- 
trated in the issue and some information given on fittings for out- 
line work. 

THE WATSON-STILLMAN COMPANY, New York, N. Y., has 
issued a neat folder on the Watson-Stillman “Twinvolute” turbine 
pump with especial reference to house tank service. As _ theses 
pumps are noiseless and extremely simple and not likely to get out 
of order, they are especially useful for this class of work. The 
pumps illustrated in this bulletin are fully guaranteed both as 
regards electrical and mechanical operation. 

THE WAGNER ELECTRIC MANUFACTURING COMPANY, St. 
Louis, Mo.. announces through its Chicago office that it has a few 
second hand single-phase motors in stock. The motors are in good 
condition and have been thoroughly overhauled and refinished. The 
company also announces that it has a new line of single-phase, 
3500 revolution-per-minute motors, and that a reduction will be 
given on some of the standard line of single-phase motors. 

THE LORD MANUFACTURING COMPANY, New York, N. Y., 
announces that increasing business has made necessary the in 
crease of its managerial and selling force. The company, there- 
fore, has appointed John S. Parmalee assistant manager. Mr. 
Parmalee has had years of experience in the manufacturing, 
operating and selling departments of the electrical field which 
well fits him to fill such a position. The company now has 
orders on hand for future delivery which will keep it busy up to 
the first of January or possibly longer, and it is still closing large 
contracts and orders for its various specialties. 

THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., has 
just secured from the United States Steel Corporation additional 
orders for six gas-engine-driven electrical units which will increase 
the corporation’s power plant at Gary, Indiana, twenty-five per 
cent. The twenty-five engines which the Allis-Chalmers Company 
has installed in this plant, and the order just secured, will make 
a total of thirty-one gas engines with a combined capacity of 
150,000 horsepower, which will be the largest power plant of its 
kind in the world. These units will operate on blast-furnace gas. 
In addition to this the Allis-Chalmers Company has secured from 
the American Steel and Wire Company an order for two large 
gas engines for its Central Furnaces at Cleveland, Ohio, of the 
same capacity as the engines for the Gary plant. 

THE NERNST LAMP COMPANY, Pittsburg, Pa., reports that 
among its recent orders were four from the wholesale establish- 
ment of Marshall Field and Company, Chicago, aggregating 888 
glower units. All of the lamps are of the multiple-glower type and 
special finished housings are used. This firm installed its first 
Nernst lamps in December, 1907, the same year of the installa- 
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tion of 12,000 glower units in the retail store of Marshall Field 
and Company, and has frequently since placed orders for Nernst 
lamps to replace other lamps. The Nernst Lamp Company re- 
ceived during the month of May an order from the Banks Business 
College, of Philadelphia, for an installation of Westinghouse-Nernst 
lamps for the illumination of its new «quarters. Single-glower 
lamps, multiple-glower lamps, and chandeliers will be used. 

THE ELECTRIC STORAGE BATTERY COMPANY, Philadel- 
phia, Pa., has successfully launched one of the most comprehensive 
advertising campaigns ever undertaken to popularize the electric 
vehicle. Central station managers and electric vehicle manufac- 
turers have cordially endorsed the plan, and the funds which they 
have contributed are to be expended in large advertisements in 
magazines of national circulation, and the intention being to lay 
before the public every week the real supremacy of the electric 
as a city and suburban pleasure and commercial vehicle. The 
electric vehicle manufacturers have been large advertisers of their 
own product but this publicity is to be impersonal and one which 
means increased business to all parties concerned, including the 
central station. The work of laying out this campaign is being 
done by the Electric Storage Battery Company. 

THE VALENTINE-CLARK COMPANY, Chicago, IIL, one of 
the largest cedar concerns in the country, is comfortably located 
in its new quarters in a suite of rooms on the tenth floor of the 
McCormick Building This building, which has just been com- 
pleted, is considered one of the most modern office buildings in 
the world. It is twenty stories high, located on Michigan Boule- 
vard, corner of Van Buren Street, and is equipped with every 
modern convenience The heads of some of the most prominent 
companies whose offices are in the building have organized an 
athletic association with a membership limited to fifty, of which 
D. L. Clark is one The Valentine-Clark Company is doing a 
gratifying business, and is the only cedar company running a 
butt-treating plant in connection with its yards at Minnesota Trans- 


fer (St. Paul) The company carries in this yard, which is only 
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one of a number of excellent yards it possesses, the largest stock 
of western cedar poles in the eastern market, enabling it to make 
deliveries of western poles as readily as of northern ceda) 


DATES AHEAD. 


Society for the Promotion of Engineering Education 
meeting, Madison, Wis., June 23-25. 

New York Street Railway Association. 
Cooperstown, N. Y., June 27 and 28. 

American Institute of Electrical Engineers. Annua! nven- 
tion, Waumbeck Hotel, Jefferson, N. H., June 27, 28, 29 ang 29 

Wisconsin Electrical Association. Summer meeting ikosh 
Wis., June 28 and 29. j 

American Society for Testing Materials. 
Atlantic City, N. J., June 28-July 2. 

Canadian Electrical Association. Annual 
Rosseau, Ontario, Canada, July 6, 7 and 8. 

American Society of Heating and Ventilating EF 
Semi-annual meeting, St. Louis, Mo., June 30-July 1. 

Southern Textile Association. Convention, Augusta, Ga 

National Electric Contractors’ Association. Annual c 
Atlantic City, N. J., July 20, 21 and 22. 

Ohio Electric Light Association. Annual 
Point, Ohio, July 26, 27 and 28. 

Michigan Electrical Association. 
Huron, Mich., August 16, 17 and 18. 

League of American Municipalities 
Paul, Minn., August 23-26. 

Pacific Coast Electrical Exposition 
gust 20 to August 27, 1910. 

Colorado Electric Light, Power and Railway As 
Next convention, Glenwood Springs, Col., September 21, 2 

American Street and Interurban Railway Associat 
nual convention, Atlantic City, N. J., October 10-14. 


Annual} 


Annual convention 


Annua! eeting, 


conventi: Lake 


conventio 
Annual conventic 
Annual conve! 


San Francisco 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) June 14, 1910. 


961,103. ELECTRICALLY-HEATED TOOL. .Walter G. Clark, New 
York, N. Y., assignor to Parker-Clark Electric Company. New 
York, N. Y Filed June 28, 1909. An electrically-heated tool 
comprises a chambered head, a sheath of heat conducting ma- 
terial within the head and adapted to lie against the inner 
wall of the head, a heating unit in filament form extending 
into the sheath, and electrical connections for the filament. 
124. ELECTROLYTIC APPARATUS WITH ANNULAR 
ANODE Henry Hatfield, Jena, Germany, assignor to Schott 
& Gen., Jena, Germany Filed March 7, 1910. An electrolytic 
electricity meter 

1,125 ELECTROLYTIC APPARATUS 
Germany, assignor to Schott & Gen., 
March 7, 1910. Similar to preceding 
136 SPARK-PLUG Robert Jake, Rockyridge, Ohio Filed 
June 9, 1909 Renewed April 21, 1910. The body is provided 
with an opening therethrough; an integral yoke on the body 
has a threaded sparking terminal opening; a sparking ter- 
minal is fixedly held in the body; and a threaded sparking 
erminal is held in the threaded opening and provided with 
means to engage a tool, one of the terminals being pro 
vided with a cup-shaped end 
189. ELECTRICAL CONDUCTOR. Charles Albert Keller, 
Paris, France Filed July 13, 1908 An electrical connection 
comprises an electrode provided with a truncated-cone-shaped 
opening, an electrical conductor (inserted into the opening) 
provided with a plurality of recesses in the inserted portion, 
ind a fusible electrically conducting element filling the re- 
cesses and the interspace between the conductor and the walls 
of the opening 

1.142. METER-PANEL Hubert Krantz, New York, N. Y., as- 
signor to H. Krantz Manufacturing Company, New York, N. Y 
Filed July 28 There are grouped meter bars in prox- 
imity to on number of branch circuits, a se 
lective contact device rotatively but permanently secured to 
the panel board, and connections therefor between the cross- 
bar and the selective contact device, whereby the contact 
device may at will be brought into contact with the meter 
bar of the grouped meter bars 

961,145. THERMO-ELECTRIC REGULATOR. William E. Mack, 
Fort Plain, N. Y Filed Feb. 12, 1908 \ thermo-electric 
device for controlling an electrical dam per-actuating 
mechanism 

961,146. PORTABLE TELEPHONE AND TESTING INSTRU- 
MENT. Nicholas Macking, Wilkes-Barre, Pa., assignor of one- 
half to Elmer S. Wilcox, Wilkes-Barre, Pa. Filed Feb. 5, 1910. 
An electrical testing instrument has a source of direct cur- 
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1909 


rossbar of a 


rent, a telephone set, and a reversing switch for estab 
a circuit through the source of current in either direct 
the line, or to the telephone set at will. 


961,151. MECHANICAL JOINT FOR VACUUM-TUBES 
McFarlan Moore, Newark, N. J., assignor to Moore 
Company, New York, N. Y. Filed April 16, 1908. A joint for 
glass tubing comprises a sealing sleeve applied over the meet- 
ing ends of the tubes, masses of absorbent material contain- 
ing a sealing fluid applied at the ends of the sleeve and means 
for compressing the same to furnish a sealing fluid oth 
ends 
157. TELEPHONE ATTACHMENT. James A. Perry, 
Iowa. -Filed Nov. 9, 1909. An attachment for tele; 
comprises a base plate, a hollow casing (mounted on t! 
plate) forming a sound chamber open at one end, a 
of tubes extending from the other end of the sound chamber 
a clamp mounted adjacent to the open end of the chamber 
and adapted to support a telephone receiver with its rim in 
contact with the open end of the casing, and legs f sup- 
porting the casing and base. 

164. CIRCUIT-CONTROLLER. Ernest Rothwell, Manchester, 
England, assignor to Rothwell’s Patents Syndicate, Bury, Eng- 
land. Filed June 25, 1907. A circuit controller for « rail 
section of a surface-contact railway system. 

167. APPARATUS FOR TREATING LIQUORS. Joh: 
Chicago, lll. Filed Nov. 2, 1908. A liquor-treating a) 
includes a bung, a plurality of sleeves threaded therein 
adjustably secured to one of the sleeves and insulate 
ductors adjustably secured to the other sleeves and 

at their inner ends. 

175. ELECTRIC FUSE. Anthony J. Smith, New 
assignor of one-third to William J. Smith, New 
Filed June 15, 1909. An electric fuse comprises an 
cylindrical shell having a hole therein, caps at each 
the shell, conductors passing through the caps, a fuse « 
ing the inner ends of the conductors, and an outer cy! 
shell turnable on the inner shell and held against longitudinal 
movement by the flanges of the caps and having a hole japted 
to be moved in and out of register with the hole the 
inner shell. 

177. ELECTRICAL BLOCK TRAIN-CONTROL SYSTE) 
B. Tonnar, Clayton, Wash. Filed Dec. 11, 1908. A hy 
brake-operating device. 

185. CONTROLLER-SWITCH FOR ELECTRIC MOTORS. 
Samuel M. Ward, Jr., Washington, D. C., assignor to The Cut- 
ler-Hammer Mfg. Co., Milwaukee, Wis. Filed March 17, 1909. 
A handle has a starting and a running position and an inter 
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161,217. 


961,242. 





1,265 


1.268. ARC-LAMP ELECTRODE. 


1,313. 


961,326. 








308. 








mediate neutral position; a movable member on the handle 
has a lateral projection; and means on the casing are provided 
for engaging this projection to prevent the handle being thrown 
to one of the operative positions before it is thrown to the 
other position and for engaging the movable member in throw- 
ing the handle to the latter position. 

196. ELECTRIC-LIGHT REFLECTOR. Gilbert Fox Allom, 
London, England. Filed April 8, 1910. In combination with 
a channel-shaped reflector, having tubular lamps fixed in the 
back of the channel, are non-reflecting screens adjustably se- 
cured to the end surface of the reflector, having flat surfaces 
and adapted to be placed in substantial parallelism with the 
rays emitted from the lamps or from the reflectors. 

ALLOY FOR ELECTRICAL RESISTANCES. Wilbur B. 
Driver, East Orange,.N. J. Filed Feb. 28, 1906. An electrical- 
resistance-element consists of an alloy containing a substantial 
amount of aluminum with at least two other ingredients. 
ELECTRIC SWITCH. Louis Larsen, New York, N. Y. 
Filed Jan. 25, 1909. The switch includes a base, an electro- 
magnet, a pivoted frame surrounding the magnet, having a 
member of inductive material constructed to swing below and 
across the pole of the magnet, a contact carried by the frame 
above the pivot, a fixed contact on the base, and a spring se- 
cured to the frame and to the base and operating to hold the 
contacts in circuit-closing juxtaposition. 

260. MEANS FOR OPERATING ELEVATOR SAFETY DE- 
VICES. George B. Rice, Ocean Springs, Miss. Filed Nov. 26, 
1907. A safety apparatus for elevator cars comprises a clutch 


on the car adapted to engage the car guides, means detach- 
ably connected to the car adapted to actuate the clutch, an 
electrically-controlled spring-actuated clutch adapted to detach 
this means from the car, and a circuit-breaker in circuit with 
the last-mentioned clutch adapted to be actuated by the hoist- 
ing cable of the car. 


B "AY 


265.—DIRECTIONAL WIRELESS RECEIVER 961,308. 
APPARATUS FOR DETERMINING THE DIRECTION OF 
SPACE-TELEGRAPH SIGNALS. John Stone Stone, Boston, 
Mass. Filed April 15, 1909. The apparatus comprises two 
separated elevated receiving conductors, two receiving circuits 
each associated with a different one of the elevated receiving 
conductors, two artificial lines each connected with a different 
one of the receiving circuits and an oscillation-detector con- 
nected with the artificial lines. 


; George A. Thomson, Somer- 
ville, N. J. Filed Sept. 24, 1908. An-velectrode centains me- 
tallic molybdenum mixed with metallic iron. 


269. ARC-LAMP ELECTRODE.. George A. Thomson, Somer- 
ville, N. J. Filed Sept. 24, 1908. An electrode contains oxide 
of molybdenum and a material having greater electrical con- 
ductivity. 

298. PROSPECTOR’S NEEDLE. Dell W. Jewell, Kalamazoo, 
Mich. Filed Jan. 12, 1910. Deflection of the magnetic needle 
causes a pilot electric lamp to light. 


) ELECTRIC CUT-OUT. Thomas E. Murray, New York, 
ms Ee ; Filed April 1, 1910. Includes a base of fictile refractory 
material, a standard of like material thereon, an arched fuse 
extending through an opening in the standard and secured at 
its ends in the base, a semicylindrical cover formed integrally 
of metal receiving the base and inclosing the fuse and stand- 
po and a filling of pulverized refractory material within the 
cover. 

L SYSTEM OF ELECTRICAL DISTRIBUTION. Granville 
E. Palmer, Boston, Mass. Filed Nov. 23, 1904. A system of 
electrical distribution comprises a plurality of lighting circuits, 
each having a rotary switch, an independent motor for each 
switch, a motor controller having a detent for controlling the 
motor whereby the latter imparts a step-by-step rotation to the 
switch, and a controlling circuit having means for selectively 
effecting the operation of the detent of any one of the motor- 
controllers independently of the others. 
INCANDESCENT-LAMP BASE. Thomas G. Turner, New 
An electric lamp comprises 


York, N. Y. Filed Oct. 12, 1908. 
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a bulb, a filament, end and screw shell terminals, connecting 
wires leading from the terminals to the filament, and means 
adapted to break the connecting wires, operable upon and by 
the removal of the lamp from its socket. 

LIFTING-MAGNET CONTROLLER. Arthur C. Eastwood, 
Cleveland, Ohio. Filed Jan. 28, 1909. A magnetically closed 
switch connects the winding of the magnet to the supply 
mains; a master switch has contacts for energizing the wind- 
ing of the magnetically closed switch; and contacts are pro- 
vided for closing the circuit of the winding of the magnet to 
give a reverse direction of current flow through the winding. 
BELL SYSTEM. Harry William Herwig, Portsmouth, 
N. H. Filed June 10, 1909. The device described comprises a 
main intermittent switch, a circuit extended from the switch, 


a second intermittent switch actuated by the main switch, 
a contact member for registering engagement with points 
on the switch and an alarm disposed in circuit with the 
switches and the contact member. 

POWER-DRIVEN MACHINERY. Dugald C. Jackson, 


Madison, Wis., assignor to Dugald C. Jackson and William B. 
Jackson, Madison, Wis. Filed Sept. 17, 1904. In electric- 
motor-driven machinery, in combination with a moving mem- 
ber thereof, there is a switch lever actuated by the member; 
reversing switch terminals are adapted for engagement by the 
lever to cause the motor driving the machinery to be con- 
trolled to alternate its direction and the direction of travel 
of the member; contact terminals are adapted to be engaged 
by the switch lever upon forward stroke of the machine; a 
resistance is connected with one of the terminals and all in- 
cluded in the motor-field circuit upon return stroke of the ma- 
chine; and a switch arm is connected with the other terminal 
and adapted for variable engagement with the resistance, 
the switch arm upon forward stroke completing a shunt circuit 
about part of the resistance. 

REGISTER MECHANISM INSTRU 


FOR INDICATING 
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CUT-OUT 961,645.—WIRELESS RECEIVER 
MENTS. Frank F. Kinney, Chicago, Ill., assignor to Mineral- 
lac Electric Company, Chicago, Ill. Filed April 5, 1909. In 
combination with the rotatable member of a measuring instru- 
ment is a circuit-closer operated by the member; a disk is 
adapted to be actuated by an electromagnet armature when 
the magnet is energized; a pair of permanently separated con- 
tacts are associated with the disk to engage the same and 
form therewith a second circuit-closer; an energizing circuit 
for the electromagnet is controlled by the circuit-closers; and 
an indicating device is operated by the disk proportionately 
to the amount of actuation of the rotatable member. 
TELEPHONE-TRANSMITTER DISINFECTOR. Frank H 
Peck, Galveston, Tex. Filed Aug. 18,.1909. A disinfecting cap 
for transmitter mouthpieces. 

TIMER. Donald W. Hare, Los Angeles, Cal. Filed Jan. 
18, 1909. Comprises a stationary casing, terminals thereon, 
four segments in the casing, connected with the respective ter 
minals, and staggered and each embracing more than a quar- 
ter circle, an adjusting ring revoluble in the casing, contact 
blocks in the adjusting ring having contact with the respective 
segments, a shaft, and means carried by the shaft for making 
contact with the respective blocks as the shaft rotates. 


VOLTAGE-REGULATOR. Charles Sunderland Johnson, 
Chicago, Ill., assignor to The Westinghouse Electric and Manu- 


facturing Company, Pittsburg, Pa. Filed Oct. 20, 1904. Re- 
newed Nov. 7, 1907. A voltage-control apparatus. 
AERIAL ELECTRIC TRANSPORTATION. Orrin J 


Davy, Washington, D. C., assignor to Industrial Motor Com- 
pany. Filed Oct. 2, 1906. Renewed Nov. 13, 1909. An elec- 
tric telpherage system. 

FIRE-ALARM BOX. Thomas Haines, St. Louis, Mo. Filed 
June 17, 1909. A fire-alarm box contains telegraphic call 
mechanism, and a detonating device arranged to be actuated 
by a part of the telegraphic-call mechanism. 

METERING PANEL-BOARD. Harry A. Robinson, Chi 
cago, Ill. Filed Jan. 18, 1908. The busbars are placed side 
by side and are insulated from each other; a slotted bridge 
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pin is adapted to pass through the slot 
secure the bridge piece to 








Cole, Monte Vista, Colo. Filed Sept. 25, 1908. Ele 
connected to a source of high-tension intermittent « 


961,698. ELECTRIC SWITCH. Harry C. Grant, Bayor 
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t dimension of the plate 
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Filed July 9, 1908. The switch includes a casing 
switch member made of sheet metal and insulated 
casing, a pair of switch members, one of which 
ductor and the other a nonconductor of electricity 
together and alike in form, and current-inductine 
rotating the last-mentioned members) connected 
with the spring member and the casing. 

,7038. OSCILLATING FAN. Evrah C. Lipps, Warrs 
signor to The Peerless Electric Company, Warren, 0 
July 16, 1909. Means for oscillating the motor o1 
comprises a lever fulcrumed on the motor at one sid 
base and on the same vertical plane as the armatur: 
of the motor, the long arm of this lever being ext 
neath the base and having a slot therein, a stop 
from the base in the same vertical plane as the armat 
and with which the slotted portion of the lever has 
engagement, and means operated by the armature 
actuating the lever 

733. ARC-LAMP. James C. Piper, Indianapolis 
June 10, 1907. Comprises a guide for the upper carb 
clutch for the carbon located below the guide, a f; 
tically slidable on the guide, a rod extending dov 
from the frame and at its lower end pivoted to on 
the clutch ring, a vertical rod pivoted at its lows 
the opposite side of the clutch ring, a lever pivoted 

to the sliding frame and intermediate its end to 
mentioned vertical rod, and means controlled by t 
through the lamp for elevating the outer end of t 


PATENTS THAT HAVE EXPIRED. 


“ollowing is a list of the electrical patents (issued by 


States Patent Office) that expired June 20, 1910: 
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ry contacts and spring contact fingers 










X-RAY APPARATUS 









DAMPER OR DRAFT CONTROLLING DEVICE. Carl F 


726 PRODUCTION OF ALLOYS FOR ELECTR 
TION. Charles R. Fletcher, Boston, Mass. 

737. SECONDARY ELECTRIC CLOCK. Richard $ 

Providence, R. I. 

748. TELEPHONE EXCHANGE. Alfred E. McClar 
Mo 

769. REGULATOR FOR ELECTRIC MOTORS. ( 

Whittingham, Baltimore, Md 

780. MEANS FOR STORING AND SUPPLYING ELE! 
ENERGY BY NATURAL FORCE. Frederick G. Cor 
York, N. Y 

805. ELECTRIC-RAILWAY GRADE-CROSSING DE\ 


seph B. Stewart, Harverstraw. N. Y. 

811. TELEGRAPHY. Pierson J. Wicks, Brooklyn, N 
848. SECONDARY BATTERY. Fred O. Norton, Oroy 
852. ELECTRIC CONVERTER. Tustav Pfannkuclh: 


N. H., and Alfred Pfannkuche, Cleveland. Ohio 

864. ELECTRIC-ALARM MONEY DRAWER. Willia: 
ker and Alexander L. Bedford, St. Louis, Mo. 

871. TRUSSED TROLLEY BOARD FOR ELECTRI( 
Henry Cochran, Chester, Pa. 

908. STAND FOR ELECTRIC LAMPS. Josef Cath 

bruck, Austria-Hungary. 

921. ELECTRIC STOP FOR MECHANISM FOR K> 
MACHINES. Frank Hammond, Paris, Canada. 

930. ELECTRIC CUT-OUT. Otto F. Persson, Lynn, \ 
964. ELECTRIC-BATH METAL-HEATING APPARA7 
PROCESS. George D. Burton, Boston, and Edwin EF 
Somerville, Mass 

916. MODE OF AND MEANS FOR RENEWING TH 
MENTS OF ELECTRIC INCANDESCENT LAMPS. G 
Frei, Springfield, Mass. 


500,022. ELECTRIC ROAD-VEHICLE. John W. Moakler 





An electrically 





Colo 


500,026. ELECTRIC-LIGHTING SYSTEM. Charles L. Mo 






TRANSMISSION 







tralia, II. 


500,027 ELECTRIC BELL. William J. Murdock, Boston 
500,041. ELECTRIC SIGNAL. George W. Swartz, Florenc 
500,045. AUTOMATIC ELECTRIC WEIGHING SCALE 






receiving of signals transmitted 
oscillations comprises an 
electromagnetic 










F. Wood, Richmond, Va. 


500,053. INCANDESCENT ELECTRIC LAMP. Edward 







500,065. 







with a cross chan- 





Boston, Mass. 
CLOSED CONDUIT FOR ELECTRIC RAILWAY> 
C. Henry, New York, N. Y. 


500,066 and 500,067. ELECTRIC LOCOMOTIVE. John ‘ 








New York, N. Y. 


500,068. ELECTRIC-RAILWAY SYSTEM John C. Hen 






York, N. Y. 


500,075 and 500,076. INCANDESCENT ELECTRIC LAMP 






extending end of the 







E. Nickerson. Cambridge, Mass. 


500,077. INCANDESCENT ELECTRIC LAMP. William E 





MECHANISM FOR AIR-STARTED 





INTERNAL-COMBUSTION 





son, Cambridge, and Edward E. Cary, Boston, Mass. 


500,078 and 500,079. INCANDESCENT ELECTRIC LAMP 





Engine Company, Corliss, 






E. Nickerson, Cambridge, Mass. 


500,104. ELECTRIC-RAILWAY SYSTEM. Charles J. Reed, ' 





GAS-LIGHTER AUTOMOBILE-LAMPS 






N. J 
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Lo hester Dist. BOSTON MASS. Let us mail you a copy of our “Red 
Booklet.” It gives the relative merits 
en = . ° 
f “Phono-Electric” Trolley Wire and 
o®. 18) 
Rubber Covered Hard Drawn Copper—information of Program Clocks 
4 Wires and Cables @ Phono: TP -|p C interest to every Electric Railway man. Are a great modern con- 
’ yeuonpe in ys col- 
° t 
MARION INSULATED Bridgeport Brass Co. buildings where auto. 
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Trade Bridgeport, Conn. By their use oar number 





Mark Marion ~- Indians of different bells in any 
number of different 
rooms may be rung at 
any timne desired during 
the day. 

















ALSO 60-D ELEC- 
TRIC WRTCHM MAN’S 
AND FRYING-PAN 
CLOCKS. Send for Cat- 

alogue No, 207. 


The Prentiss Clock Improvement Co. 
12 Chambers St. Dept.20 New York City 


lf the SUPPLY HOUSE you 
trade with does not keep our 
GOODS in stock, WRITE US. 
We will attend to your wants. 


SHIPMENTS QUICK 
NEW YORK INSULATED WIRE COMPANY 


Main Office: 114 LIBERTY STREET, NEW YORK 
Branches: CHICAGO, 309 Desplaines St. BOSTON, 7 Otis St. 
SAN FRANCISCO, 766 Folsom St. 


“Paranite” Rubber-covered Wires 
and Cables. Underground, Aerial, 
Submarine and inside use. Tele- 


phone, Telegraph and Fire-Alarm 


Insulated Wires and Gables Cables. The best for All Purposes. 


FOR All wires are tested at Factory. 
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F ‘ower, Electric Railway, Aerial, Under- INDIANA RUBBER AND 
a and Submarine. The Insulation which INSULATED WIRE CO. 
c CONDUIT has withstood SUCCESSFULLY the test of half Jonesboro, Indiana 
i a century. 
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Builds Transformers to Meet Any Requirement 


Air Blast Transtormers 





Oil-Filled Water-Cooled Transtormers Oil-Filled Self-Cooled Transtormers 








The six transformers shown above are of the oil-filled water-cooled type. They have a rated capacity of 12,000 


K. V. A., and can safely carry 50% overload. Ratio of transformation 66000 / 13200. Efficiency 98.4% at full load. 


Tested to 132,000 volts. Weight 55,000 pounds. 


DIMENSIONS OF EACH—Height, 148 Inches—Diameter, 85 Inches—Oijl Capacity, 2000 gallons. 


GENERAL OFFICES 3 MILWAUKEE, WISCONSIN 

















D. C. Portable Instruments 
AMMETERS—VOLTMETERS 
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[he only D.C. instruments on the market which, by 
the loosening of a single screw, will enable the entire 
moving element to be removed without disturbing the 
pole-pieces. Did you ever realize what this means ? 
Let us send you our literature on the subject. 


| QUALITY 
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| 








a 





KEYSTONE ELECTRICAL INSTRUMENT CO. 


Laboratory and Works: PHILADELPHIA, PA.} 


NEW YORK \FBOSTON PITTSBURGH 
Hudson Terminal Building 170 SummerjStreet} | Westinghouse Building 
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that makes for impetus in your business. 


time - correct expression of what a good sw 





are the only kind that have 
other product is a more thorough-going sincerity of purpose seen — the kind 
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[KEYSTONE| 


Molded 
Rubber Goods 


We make a specialty of 
all standard styles of 


BUSHINGS FOR CABLES and MOTOR 
LEADS. 


FIELD COIL CUSHIONS. 


SHIMMING and SWITCH RUBBERS, 
ETC. 


We compound the stock to meet the exact re- 
quirements of use and vulcanize it in the mold 
at the temperature required to give the best 
results. 


{ 
Sole Factors: —We NWlass 
Walpole Rubber Works 4% ° 


Walpole Varnish Works 
Electric Insulation Laboratory 


Canadian Sales Offices, Eastern Township Bank Building, Montreal 


PIONEERS IN INSULATION ENGINEERING |. 
“14:49 





DON’T LET THIS HAVE THE AT- 


MOSPHERE OF A TWO'MINUTE INTERVIEW 


To stop and watch the hands go round on the face of the 
clock of progress is losing time—it will put you in the 
class with “the man who stood still” you can not afford to 
lie at anchor in the stream of trade and you can reckon 
that . not going ahead one inch unless you make at 


“Diamond H” Switches 





“the right punch.” In no 





Most switch improvements originated in “DIAMOND 


itch 


H” SWITCHES also the special machinery necessary to secure absolute uniformity — the every- 
ought to be. 


Go to the dealer first; if he will not supply you, we will. 


Our catalogue has a good punch, too. Getinthe ring! Write us. Pe we 


HART MANUFACTURING co., HARTFORD, CONN. 


NEW YORK BOSTON PITTSBURG CHICAGO 
TORONTO, ONT. 





LONDON, 


ENGLAND. 





SAN  PRANCISCO 
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SANGAMO MERCURY TYPE WATTMETERS 
TYPE D | TYPE F 
DIRECT ALTERNATING 
CURRENT } } CURRENT 
SANGAMO SANGAMO 
ROTATING AMPERE-HOUR 
STANDARD - METERS 
SANGAMO ELECTRIC COMPANY - SPRINGFIELD, ILLINOIS 




















a The Guaranteed Cell 


ee The list of satisfied RED SEAL 
customers is growing larger each 
day. A trial is assuring. A com- 
parative test with other makes is 
convincing. 


“SATISFACTION GUARANTEED’ 


cells will do all we claim for them. 


Lin Aire Manhattan Electrical Supply Co. 
NEW YORK, 17 Park Place CHICAGO, 188 Fifth Ave. 





It is the most satisfactory insulating 


MICANITE material ever offered on the market 

for electrical purposes. We select 
the highest grade of imported soft 
mica, absolutely free from iron, and 


b ial rt it 
M e a n $ ito MICANITE. convert i 






The care and skill employed in the 


Unequalled manufacture of this material assures 


you of an unequaled product for 
insulating purposes. 


Insulation 


Samples and prices MICA INSULATOR COMPANY 


cate eur argument NEW YORK and CHICAGO 
4 












































AMERICAN ELECTRICAL HEATER CO. | | BATTERY, WAX | room 








DETROIT, U.S. A. BATTERIES 
‘ . and 
Largest and Oldest Exclusive Makers in the World M IT C H BE L & R AN D M FG ’ C 0. STORAGE 
We Manufacture the “AMERICAN STEEL-CLAD” Irons and 88 MAIDEN LANE, NEW YORK CITY BATTERIES 














Every Other Electrical Heating Device That is Practical We also manufacture Sealing Cements in all colors 
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CLEVELAND, - OHIO a 
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best carbons obtainable. 


you with successful carbons for it. 


ment to see that it makes good. 





DON’T COMPROMISE 


Others may say that they have carbons that are good, but we say that we have the 





Don’t be misled, for if you have a flaming lamp that is successful we can supply 


Our Silvertip carbon has won its high place in respect to superior burning qualities 
in many types of flaming lamps by its success in operation in a wide range of uses. 
Praise of bright light and absence of flickering is universal. 

You cannot lose by placing your order for flaming carbons with us, for our free co- 
operative service department of expert lamp engineers is always back of every ship- 


Free Samples---yes for the asking; we don’t force them on you. 








National Carbon Company - Cleveland, Ohio 

















Lead Drosses, Oxides of Lead, 
Peroxide of Lead,: Sulphate of 
Lead from Acid Chambers and 
Storage Batteries, Battery Plates, 
Tank Linings, Scrap Lead, Hard- 
ened Red Lead and White Lead, 
Etc. 









ST. LOUIS SMELTING 
AND REFINING CO. 


613-614 Frisco Bidg. 
ST. LOUIS, MO. 














































Av, & 


“Pelouze’” 


aq. 


Electric Iron 


An economic apparatus guaranteed to operate 
perfectly under all conditions and save in cur- 





rent consumption. 


Heating element is wound in a flat plane and 
operates only on bottom surface of iron. When 
not in use can be tipped back to rest on the 
handle. Ready for work in 4 minutes. Per- 
fect control of temperature and current at the 
iron. Sold by leading jobbers. Write for 
prices and details. 


Pelouze Electric Heater Co. 


232-242 E. Ohio St., Chicago 


PETTINGELL-ANDREWS COMPANY, BOSTON, New England Ageuts 
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For every type of electric vehicle from the 
lightest runabout to a five-ton motor truck 
—a full day’s work on one charge with 


The Edison 
Storage Battery 


The new Edison Storage Battery is so far beyond any’storage battery ever 
before put on the market that there is no comparison. The use of this battery 
on the trucks and delivery wagons of such firms as the Adams Express 
Company, R. H. Macy & Company, James A. Hearn & Company, 
Aitken Son & Company, A. A. Vantine & Company, and many others, 
bear out this statement. 










Read these statements 


from an Automobile Trade Paper, regarding one of R. H. Macy & 
Company's delivery wagons equipped with an Edison Storage Battery: 






“Upon being received it was first given a special test, in which it was run three 
consecutive days without recharging, and made a total mileage of 93 miles.’’ 

"On the third day it traversed the regular Staten Island route for the store, 
embracing nearly all the towns on the north end of the Island, which is very 
hilly, and making about 100 stops for deliveries. It left the store for this trip at 
8:30 A. M. and got back about 8:30 in the evening. During the entire period 
the battery received no ‘boost’ and was not recharged.’’ 










The work of electric vehicles of all types, equipped with Edison Storage 
Batteries, shows a big increase in efficiency over vehicles equipped with 
any other storage batteries made, whether on a long, continuous run or a 
haul broken up by short trips, quick stops and starts. 

For ignition of gasoline cars, motor boats and all internal combustion 
motors, it is by far the most practical and economical battery made. 

It is also adaptable for search lights, head and tail lamps and incan- 
descent lighting of enclosed cars. 

















Our booklet, giving full details, information, prices, 
etc., will be sent if you ll ask for tt. Write to-day. 


Edison Storage Battery Company 


105J]LAKESIDE AVENUE, ORANGE, N. J. 
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EVERY ELECTRIC VEHICLE 


in your town means an 
income to you of from 


$75.00 to $400.00 Per Year 





AVERAGE 
ANNUAL 
CONSUMPTION / 
6750 KWH 

















The Central Station’s Opportunity 


r increased business — business that means a big income and that is nearly all profit since the load comes on after the peak—is in the 
Electric Vehicle. The field for the use of Electric Pleasure Vehicles and Commercial Wagons is practically unlimited and its possibi- 
ities are only now becoming realized. 

Central Stations should be intensely interested and active in aiding to popularize the ‘‘Electric’’, since every ““Electric’’ sold 
means a permanent? income to the Central Station in the town where the vehicle is used. 
Many Central Stations have started to ““boom’’ the Electric Vehicle and they have found that it pays well. 


The “Exide” Battery 


— _- over 90% of all Electric Vehicles manufactured are equipped tells you one of our reasons for being actively interested in popularizing 
the “Electric,” 
Here’s a list of the leading Electric Vehicle manufacturers. They all use the ‘‘Eride’’ battery. 


Baker Motor Vehicle Co. Columbia Motor Car Co. Cc. P. Kimball & Co. 

S. R. Bailey & Co., Inc. Couple Gear Freight WhHeel Co. Rauch &» Lang Carriage Co. 
Broc Electric Vehicle Co. Elkhart Carriage €» Harness Mfg. Co. Studebaker Automobile Co. 
Columbus Buggy Co. General Vehicle Co. The Waverley Co. 
Champion Wagon Co. Ideal Electric Co. Woods Motor Vehicle Co. 


We are spending a lot of money in boosting the Electric Vehicle. Our efforts have shown big results. Central Stations can show even 
greater returns by “getting busy” in their own towns. Our extended experience enables us to give Central Stations a lot of help. Let’s get together. 


The combined efforts of Central Stations, Vehicle Manufacturers and ourselves will in a short time show results of which you have never 
dreamed. The enormously increased sales of “Electrics” this year is the best indication of what is coming. 


Did you get a copy of our book, ‘‘Undeveloped Central Station Business?’’ If not, to what address shall we mail a copy ? 


THE ELECTRIC STORAGE BATTERY CO. 


New York Chicago Cleveland PHILADELPHIA, PA. Denver Detroit 
Boston St. Louis 1888-1910 San Francisco Atlanta Toronto 
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An Unparalleled Record of 


Economical Storage Battery Maintenance 





For ten years we have asserted that the 


GOULD INTEGRAL PLATE 


was the most efficient, most durable. MOST ECONOMICAL storage battery plate ever manufactured, 










We have facts in abundance to support this repeated asssertion. 





Ten years experience with numerous plants, abundantly support this repeated assertion. The 
performances recorded in the following table, stand, we believe, without a parallel in the history of 





storage batteries operating on heavy duty. 








TABLE SHOWING THE LIFE OF THE ORIGINAL POSITIVE PLATES IN NINE CENTRAL STATION AND POWER PLANT BATTERIES 
INSTALLED BY THE GOULD STORAGE BATTERY COMPANY 










Estimated Remaining Life 








Date of Present Age of 0 
Installation Battery Positive Plates 
June 1900 9 yrs. 11 mos. Q yrs. 
March 1901 9 yrs. 7 mos. 3 yrs. 
March 1901 9 yrs. 2 mos. 3 yrs. 

Apr. 1901 9 yrs. | mo. 6 mos. 
Oct. 1901 8 yrs. 7 mos. 1% yrs. 
July 1903 6 yrs. 10 mos. 4 yrs. 
Oct. 1903 6 yrs. 7 mos 2 yrs. 
Dec. 1903 6 yrs. 5 mos. 2 yrs. 
Oct. 1904 5 yrs. 10 mos. 2 ‘yrs. 












Never in our ten years’ manufacturing experience have we had to renew a single negative plate 
in an Electric Railway Battery. 






It is worthy of especial note that these installations are in no instances “‘stand by’ or emergency 
batteries discharged only at occasional intervals, but are in daily operation. 





QF It you are already operating a battery and the necessity now confronts you 
of renewing your old plates, or if you are contemplating the installation of 
a line or regulating battery, it will pay you to investigate the proven merits 

ot the 







GOULD INTEGRAL PLATE | 


Write for catalogues and complete data 


Gault Stage Battery Cur, 


GENERAL OFFICcEs: 341-347 FirtH AvENUE, NEw YORK 






Boston CHICAGO SAN FRANCISCO Works 
89 STATE STREET Tue Rookery At tas BuILDING Depew, New York 
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We Want a Few More Live Dealers 


We are making a special proposition 
on J-M LINOLITE Desk Lamps 


J-M LINOLITE DESK AND TABLE LAMPS are as big an improvement over 
bulb lamps as the modern heating systems are over the old-fashioned fireplace. 

The fireplace gives out plenty of warmth for a few feet, but leaves the rest of the room cold. 
A bulb lamp gives a good bright light over a small spot, but leaves most of the desk 
or table in shadow. 

But a J-M LINOLITE LAMP gives uniform illumination over the whole area of the 
desk or table. 

The lamp is tubular in form—12 inches long—with the filament stretched out in a straight line. 











This straight line of light is in the exact focus of the reflector. Thus none of the light is 
wasted. The rays are evenly distributed over the space to be lighted, due to the shape of the 
reflector and the length of the filament. The light also may be concentrated in any desired 
direction by turning the reflector on the pivoted support. 

This control of all the rays from the filament and the uniform distribution is impossible 
with any other type of lamp. 











Write nearest Branch for Booklet and Special Dealers’ Proposition 


H. W. JOHNS-MANVILLE CO. 


Manufacturers of Asbestos and fh. oe, " Asbestos Roofings, Packings, Elec- 
Magnesia Products. : ASBESTOS trical Supplies, Etc. 

















Baltimore Cleveland London New Orleans San Francisco 
Boston Dallas Los Angeles New York Seattle 
Buffalo Detroit Milwaukee Philadelphia St. Louis 
Chicago Kansas City Minneapolis Pittsburg 
For Canada: THE CANADIAN H. W. JOHNS-MANVILLE CO., LTD., 
Toronto, Ont. Montreal, Que. Winnipeg, Man. Vancouver, B. C. 







For Great Britain and Continent of Europe: Turners & Manville, Ltd., Hopetoun House, 5 Lloyds Ave., London, E. C. 


| en 
SPEER CARBON BRUSHES 


Our product represents the true bone and sinew of the brush business. We can recommend our HIGH GRADE CARBON BRUSHES for all 
classes of generator and motor work, and for all high-speed machines where a very low resistance is required to carry the current without 
excessive heating. 

This brush is of soft uniform texture and offers a soft frictional surface. We guarantee that it will not heat up under the most severe 
circumstances. 

The largest manufacturers of electrical machinery in the country send this grade out on all their machines. 


GET THE CATALOG 






1167 









































Type SB2 Type SS—Riveted Type CS2—Riveted 






























SPEER CARBON CO. —— ST. MARYS, PA. 
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“National” 


“National” “Couple” Type 


“National” Vehicle Cell 


“National” Sparker “National” Type U and VinGlass Jar “National” Vehicle Battery Assembled 
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AnImpressive Array of Facts 


In less than seven months we have sold 21,312 “National” car-lighting cells alone. The total 
weight of these batteries is 3,984,950 pounds, or 1,992 sons. It would take 400 five ton electric 
trucks---the largest made---to move these batteries from one point to another. Ifjplaced in a single 
line they would reach twice across the Brooklyn Bridge and their plates placed end to end would 
stretch from the Iron Pier at Atlantic City to Broad Street Station at Philadelphia and a third of 
the way on the return. If split into sets of 16 cells they would burn one train lighting Tungsten 
lamp for 97 years, or more than the span of human life---or would supply energy to light 53,000 
Tungsten lamps for eight hours. 




















Perfection ig ; Standard 


in ] a for the 


Every Detail “SS | Whole World 














he Hgures above are important, they make one stop and ponder--- but after all the most impres- 
sive thing is the confidence of the purchaser in the gua/ity given him. 


Otten bought only after the most rigid and searching tests and aside entirely from price consider- 
ation, “National” batteries have invariably come out on top. Ability to withstand hard usage, a 
generous quota of reserve lead, no buckling or tearing away of integral parts of the plates, an 
exceedingly slow deposition of “‘mud’’---less than any other make---these are but a few of the fac- 
tors which cause the experts to vote the “National” way. 


What are you buying? Do you know about each detail of construction, and do you want to 
know? Write, telegraph, telephone---or call at the nearest office. 








The United States Light €» Heating Co. 


General Office: 30 Church Street, NEW YORK 


” BI r . ° ‘“ : ” 
iss System of Electric Car Lighting National’ Batteries ** Moskowitz System of Electric Car Lighting "’ 
NEW YORK BUFFALO CHICAGO MILWAUKEE CLEVELAND BOSTON SAN FRANCISCO 
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The Philadelphia Storage Battery Co. 


Originators and Manufacturers of the 







Only Satisfactory Thin Plate For Commercial 
and Pleasure Vehicles 


Our success is due to the way the plate is made and to the mechan- 
ical strength to resist twisting and buckling of the Truss Bridge 


construction of the 
I AMOS GRIT] 
TRADS mA 


This peculiar construction lends itself to thin plates. This com- 
pany made Electric Pleasure Cars a success by the introduction of 
the Medium Plate Battery. 

This Company made the Electric Commercial Car a success by 
the introduction of the Thin Plate Battery. In both cases increas- 
ing the mileage radius satisfactory to the owner. 

By adopting the Medium or Thin Plate Batteries, you increase 
your mileage 25 to 50 per cent. 

The life of the Medium or Thin Plate Batteries is longer than the 
life of the Thick Plate Batteries. 


Use Thin Plate Batteries 


GREATER MILEAGE——GREATER LIFE 












Philadelphia Storage Battery Company 


MAIN OFFICE AND FACTORY 


Ontario and C Streets 3 PHILADELPHIA, PENNA. 


sanapes BATTERY DEPOTS 


Boston, Mass. Philadelphia, Pa. Cleveland, O. Cincinnati, O. New York, N. Y. Rochester,N. Y. Chicago, Ill. St. Louis, Mo. Pasadena, Cal. 
San Francisco,Cal. Portland, Ore. Seattle, Wash. Minneapolis,Minn. Spokane,Wash. tlanta,Ga. Los Angeles,Cal. Denver, Colo. 
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This Car Has Convinced Experts 


Behind your purchase of a DETROIT Electric you have the guarantee of a complete seven-acre plant— 
the assurance that every essential part of your car is made, fitted and assembled under the direct supervision of 


our own engineers. 


You have acar that has won the confidence of electric car buyers by its 


unique public achievements—a car 


stamped by the approval of automobile experts, who have bought Detroits for their private use. 





Model “D” 4 Passenger Brougham $2500 


Owned By 
Fourteen Makers 


of Gas Cars 





Model “A” Victoria $1900 


N the Munsey Tour the DETROIT 

won the only official certificate ever 
issued to an electric in a reliability 
contest. From Washington to Boston 
the Detroit made a _ perfect score, 
averaging over a 100 miles a day for 
six consecutive days. 


cs 7 





— 


ECTRUG 


HE graceful lines, the luxurious 

trappings, the generous propor- 
tion of thiscarcompel your admiration. 
But the DETROIT is not merely a 
thing of beauty. It is a joy to depend 
on for pleasure and service over town 
and country. 





Model “E” 3 Passenger Coupe $2100 


Used in the 


Service of the Detroit 
Fire Dept. 





Model “L” Roadster $1700 


GOOD FOR 50,000 MILES — THE EDISON BATTERY 


The Wizard used nickel and steel 
and made a radically different, infin- 


itely better battery. 


With our present experience we can 
safely state that it is good for 50,000 
miles. Experts predict a much longer 


life for this battery. 


The EDISON is indestructible, it 


or breakage. 





The only care it needs is to fill it 
with water once a week and to renew 
the solution once a year. 

Due to the forethought of our 
engineers the DETROIT may be 
equipped with this radical improve- 
ment in electric motor locomotion. 

Let us send you literature that will 


can not deteriorate or sulphate, it is not convince you as to the possibilities of 
in danger of damage from leakage Pn sama Ghee «areas anon 
QO Edw. £2 DETROIT. 
And Carriage Co., =: Detroit, Mich 
erson Carriage Co., & Vetroit, Viich. 
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What One Central Station Has Done 


Che above impressive photograph shows a SINGLE ORDER of G. V. ELECTRICS put in service February last by the Rochester 
N. Y) Railway & Light Co. Prior to that time they had introduced into Rochester as many again. 
The management of this Central Station read the ‘‘ handwriting on the wall,’’ they saw the splendid possibilities of selling current during 
NON PEAK HOURS for vehicle battery charging, and are profiting splendidly by their initiative and energy. 
Other Central Stations are active along similar lines. “The New York Edison Company has for its own delivery, repair and construction 


work, one of the largest equipments of electric wagons in the country—most of them G. V. Electrics. G. V. Electrics are also in the service of 

Commonwealth Edison Co. of Chicago; Edison Elec. Ill. Co., Boston, Mass.; Edison Electric Ill. Co., Brooklyn, N. Y.; Des Moines Elec. Co., Des Moines, lowa; 
Schenectady III. Co., Schnectady, N.Y.; Atlantic City Elec. Co., Atlantic City, N. J.; Chattanooga Elec. Co., Chattanooga, Tenn.; United Elec. Light & Power Co., New York; 
New Bedford Gas & Edison Light Co., New Bedford, Mass.; United Gas Improvement Co., Philadelphia, Pa.; Buffalo G. E. Co., Buffalo, N. Y.; N. Y. & Queens Elec. Light 
Co., Long Island City, N. Y.; Rio de Janeiro Tramway, Light & Power Co., Rio de Janeiro, Brazil; Cleveland Elec. Ill. Co., Cleveland, O.; People’s Light Co., Davenport, 
lowa; Cedar Rapids & lowa City Gas & Elec. Ca., Cedar Rapids, Iowa. 


The day is coming when the electric vehicle charging load in our American cities is going to develop into proportions AS [MPOR- 
TANT AND AS PROFITABLE AS THE DAY POWER LOAD IS TO-DAY. The reason is simply this: That—wherever 
conditions permit of the application of commercial power vehicles (fully 85% of city trucking and delivery work) electrics will be found more Dl R- 
ABLE, more DEPENDABLE, more ECONOMICAL than any other means for the local transportation of merchandise. 

WRITE FOR FACTS 


We have facts upon facts of greatest important to lay before Central Station Managers. 


General Vehicle Company 


Builders of Electric Commercial Vehicles 


Works and General Offices, Long Island City, N. Y. 
Boston, 84 State St. New York, 505 Fifth Ave. Philadelphia, Witherspoon Building Chicago, 417 The Rookery 
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REASONS 
WHY 


The latest electrical inventions and im- 
proved devices. Long experience. Tre- 
mendous stock. Careful, rapid shipping 
methods. Fair treatment. 





TRADE MARK 
REG. U.S. PATENT OFFICE 


For the past 23 years the CENTRAL ELECTRIC, COMPANY ‘has occupied a leading position in the ELECTRICAL 
SUPPLY business of the Middle West. We have literally grown up with the development of electric lighting 
and today carry one of the largest and most carefully assorted stocks in the country. 


ELECTRIC LIGHT COMPANIES AND ISOLATED PLANTS contemplating repairs or extensions and CONTRACTORS 
doing RUSH WORK whether old or new will find their orders handled promptly and carefully. 


Central Elertrir Company 


264 - 266-268-270 FIFTH AVENUE, CHICAGO 
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THE TRIUMPH OF FORTY YEARS HONEST EFFORT 


“The Car Supreme” 
















rT 
SPEAKS 
FOR 
ITSELF 












Central Station Managers and all others interested, are invited 
to investigate carefully the 


LUMBV:S 
ECTRIC 


at the N. E. L. A. Convention and St. Louis Electric Show. Will 
be on exhibition at Space 72, Coliseum. Also at the salesroom 
of the St. Louis Distributors, The Cook Motor Vehicle Co., 
No. 2735 Olive Street. 


The Columbus Buggy Co. 


COLUMBUS, OHIO 
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LANSDEN ELECTRIC WAGONS 


ANSDEN Electric Wagons, equipped with the Edison Storage Battery. have 
been successfully marketed for the past six years, during which time several 
hundred have been placed in the hands of users. These are today all in operation 
and still owned by the original purchasers. Lansden Electric Wagons have made 
exceptional records for economy, durability, low cost of upkeep, and general all-around 
efficiency. The Edison (nickel-iron) Storage|/Battery, with which they are equipped. 
is the lightest, cleanest and longest-lived in the world, having greater mileage capacity 
than any other. | 





N the delivery service of foremost department stores, dry goods stores and express 
companies, Lansden Electric Wagons with the Edison Battery are extensively 


used. Hardware, piano, textile and machinery manufacturers, brewers, etc., are 
employing the 2- and 3-ton trucks, and the new industrial trucks are now in operation 


at some of the largest steamship piers and railroad terminals in Greater New York. 


ANSDEN Electric Wagons and Trucks are distinguished by the following charac- 
teristics, essential to the best and most satisfactory service: 


Reliability, simplicity of construction and operation, light weight in pro- 
portion to load capacity, quiet running, easy spring suspension and steady 
acceleration, high overload capacity and long life, great mileage to each 
battery charge, freedom from mechanical and battery troubles, low cost of 
operation and upkeep, absence of odor and fire hazard. 


NTENDING purchasers of electric delivery wagons or trucks should investigate the 
Lansden, and, taking it as standard, make comparisons. 


ELL us your requirements and we will gladly send estimate of original cost and 
and that of operation, drawings, photographs, and other desired information. 


The Lansden Company 


235-A HIGH STREET NEWARK, N. J. 
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The Electrical Vehicle Represents! Increased 


Revenue to the Central Station 


In a well known city of|approximately 100,000 inhabitants, this revenue 
was $22,774 in 1909, anfincrease of $10,316 over the year of 1906, 
and the station furnishing this power says “it is one of the most profit- 


able sources of income.” 


There is a wonderful market centered around your station. Promote 


the use of Electrics and you develop your own business.’ 


We have an interesting sales plan and stand ready to co-operate with 
you in placing STUDEBAKER Electrics in your territory without 
cost to you. We give you the benefit of the widest practical experi- 
ence, and a name that is synonymous with a square deal throughout 


the civilized word. 


Hear the Paper and Discussion on Electric Automobiles 


at the National Electric Light Assn. Convention, 
May 23rd to 28th, at St. Louis. 
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Part of a Recent Installatwn of Studebaker Electricsor a N:w Yor? Coatra:tiaz Delivery Firm 


100 Studebaker Electrics for ONE Firm 


A prominent department store in New York has abandoned 
the horse and adopted STUDEBAKER Commercial Vehicles 
in their delivery service. 

The largest single contract ever placed for Electric 
Vehicles, Awarded to STUDEBAKER after a year spent in 
thorough investigation into the merits of all other makes of 
motor cars. A convincing proof of the practicability, efficiency 
and economy of STUDEBAKER Electrics. 

This Firm will buy from a central station power approxi- 
mating 400,000 K. W. H. per year. 

This is indicative of the immense possibilities awaiting develop- 
ment by central stations everywhere. 


See our exhibit at the St. Louis Convention 


Ask for our representatives at the Planters Hotel, or the 
Coliseum. They will help you start a sales force in your vici- 
nity which will produce you profitable new business every day. 
If you do not visit the Convention, write us, and we will ad- 
vise you how you can profit by the demand for electric vehicles. 


Studebaker Automobile Co., South Bend, Ind. 


BRANCHES — New York, Cleveland, San Francisco, Louisville, Portland, Minneapolis, Dallas, Pittsburg, 


Chicago, Boston, Denver, Seattle, Columbus, Kansas City, Stockton, Salt Lake City, 
Oakland, Sacramento, Philadelphia, Indianapolis, Milwaukee. 
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HELP! HELP!: 


Esterline 
Graphic 
Meters 












































WILL HELP YOU 


INCREASE ECONOMY OF YOUR PLANT by recording output, load curves, and 
peak loads. 

PLEASE YOUR PATRONS by keeping records of voltage and improving the service. 

DETERMINE THE LOAD FACTOR AND MAXIMUM DEMAND of large 


consumers. 
OBTAIN RECORDS of the loads on distributing transformers. 


BALANCE THE LOADS on distributing systems, by recording current in neutral. 
DETERMINE MOTOR SIZES for special power installations, 


INCREASE THE EFFICIENCY of your employees; the fact that an accurate record is 
being made is a great stimulus. 


KEEP AN ACCURATE RECORD of the growth of your business. 














Esterline 
Graphic Meters 


are used by those who want 
the best. Specified and ap- 
proved by engineers. They 
are not the lowest in price, 
but the cheapest in the end. 
Made in switchboard, wall 
and portable types. 








SEE OUR EXHIBIT AT 
THE CONVENTION 


THE ESTERLINE COMPANY 


La Fayette, Indiana 
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You Might Just As Well 


take a perfect stranger into your place right off the street and put 
him in charge of your cash drawer—as to have meters hanging 
around recording you know not what for a certainty except that 
you’re paying out hard earned money for what they tell you— 





But 


Are they telling you the truth? That’s the all important question. 











FOR EXTREME ACCURACY 


Duncan Meters 


hold the record and by their extreme accuracy 
have actually turned the destinies of many a 
plant from failure to success. This is not a 
mere off-hand remark---but a known fact. 





Do you REALLY KNOW how you stand on 
the meter question? It’s time you were SURE--- 
Are you sure? 

Better write a postal for interesting facts o7 
the meter question. Today is the right time. 



















































































Lafayette 


Electric Manufacturing Co., ii" 
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AS A MATTER OF 


ECONOMY 


You must eventually con- 
sider Hoyt Meters in connection with 
your installations. 














We are ready to prove their quality to you. You 
Many of the most pro- 
Have you ? 


can figure the saving for yourself. 
gressive Esngineers “have seen the light.” 


BULLETINS E. R. 
Sent Free on Request 


Hoyt Electrical Instrument Works 


PENACOOK, N. H. 





SALES OFFICES 


161 Summer St. Boston, Mass. 
136 Liberty St. New York 
80 Michigan Ave. Chicago, Ill. 


















DON’T BOeeeeeO DELAY | 


Write today for Catalogue No. 5 or send samples or 
drawings with full specifications of your requirements in the 
SPRING line and let us quote you prices. 

Send us a trial order and convince yourselves that the 
place to buy your 


Springs for Electrical Work 


—= IS FROM ——— 


The Wallace Barnes Co., Bristol, Conn. 










































We manufacture Springs of every 
description and from all metals 
Efficient and Reliable 


UNEQUALED for DURABILITY 
Write for details and prices 


CARY 
SPRING WORKS 


242 W. 29th St., NEW YORK 























High Quality Resistance Materials 


Of all grades for all electrical purposes. Used by all the large 
electrical firms 


ELECTRICAL ALLOY CO. Morristown, N. J. 
General Western Sales Agents, ELECTRIC APPLIANCE CO. 
CHICAGO SAN FRANCISCO DALLAS NEW ORLEANS 

















Accurate, Compact, Inexpensive 


Voltmeters, Ammeters 


and Volt-Ammeters 
Send for complete catalog 


Louis M. Pignolet, 78 Cortlandt St., N. Y. 











—_ 














resistance wires to specifications; protective 
fuses for small currents; ignition fuses for tor- 
pedo and mining operations; special forms for 
wireless telegraphy; all forms of electrical 
contacts. 


Baker & Company, inc. 


New York Office: Cortlandt Bldg. 


Platinum 


C. 0. BAKER, President 
C. W. BAKER, Vice-Pres. 


408-414 N. J. R. R. Avenue, 

















NEWARK, N. J. 30 Church Street 








Contacts of All Forms. Wire for Wireless Telegraphy 

Resistance Wire. 

AMERICAN PLATINUM WORKS 
NEWARK, N. J. 











Manufactured in Sheffield, England 


JESSOP’S 
STEEL 


For Tools, Dies, Magnets, 


SCRAP 
PURCHASED 


Wire and Sheet for All Purposes. 





Etc., also Crucible 








COMPACT PORTABLE 
LOADS 
for meter testing 
H. J. BLAKESLEE 
S. Crouse Ave. Syracuse, N.Y. 











IF THE BEST COSTS NO MORE YOU NATURALLY WANT THE BEST 


Insulated o-rp & & & sta 


ARE BEST — WITH NEW SUPERIOR FEATURES 
JAMES GOLDMARK, Gen. Sales Agent, 81 Warren St., N. Y. 


Sheet Steel 


Jessop’s “Ark” High Speed Steel 
is the very best in the market 


Wm. Jessop & Sons (Inc.) 
91 JOHN STREET, NEW YORK 
































HOUSE TYPE 


pactitre 





INTEGRATING KILOWATT-HOUR METERS 


ASTATIC SWITCHBOARD TYPE— ROTATING TEST TYPE. 
ALL AND FULLY GUARANTEE EVERY INSTRUMENT 


mmetian aaivorvornot Folumbia (eter Gompany Sachenapolks, Jadhawa  reices nici | 


WE MANUFACTURE THEM 





——— 
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Roller=Smitbh Co. 


HE Roller-Smith Company manufactures electrical measuring instruments of all kinds for 
I commercial testing purposes. The lines include in addition to commercial volt. ampere 
and wattmeters for D. C. and A. C., many specialized devices such as fault spotters, bond 
testers, direct reading ohmmeters, decade 
bridges, signal system testers and the like. 
Such specialized instruments are great 
time and money savers and it will cer- 
tainly pay you to get into communication 
with us whenever you have a problem 
whose solution is forwarded by having 
available apparatus which will test quick 
and test right. 


NOTHER department of the Roller- 

Smith business is the manufacture 

of circuit breaker protective devices 

for safeguarding lines and apparatus from 

damage because of overloads or other 

abnormal conditions. The entire series 

is characterized by a liberal use of copper in all current carrying parts, a minimization 

of contact losses which is unapproached by any other manufacturer, the elimination of 

all trigger mechanisms, non-rustable bearings and quick long breaks which effectively 

ypen the lines. They are handsome and excellently finished, adding to the attractive- 
ness of any switchboard. 


REMEMBER ROLLER-SMITH BREAKER 
MERITS WHEN SPECIFYING 


MACHADO & ROLLER 


203 BROADWAY, NEW YORK GENERAL SALES AGENTS 


1634 Oliver Building, Pittsburg 1101 Monadnock Block, Chicago : 248 Security Bank Building, Minneapolls, Minn. 
723 Williamson Building, Cleveland 155 New Montgomery St., San Francisco 1407 Brown Marx Building, Birmingham, Ala. 


FEAAAAAAAI AAAI SII ISI FFI AIAAISI ASAI SISISI ISAS SISE SISSIES YIN IIIA SSA IM 


* 
* 
* 
* 
* 
* 
* 
* 
x 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
x 
* 
* 
* 
* 
* 
* 
* 
x 
a 
* 
x 
* 
* 
a 
x 
* 
‘+ 
* 
* 
* 
* 
* 
* 
* 
* 
x 
* 
* 
* 
. 
a. 
* 
* 
* 
* 
* 


* 


HEH LA AAAI IIIA AAI IA ASIII ASSIS SSS SSS SISA SES SASS ISI SSIS SSIS SES ISAS IIS III ISI III III IS IIIS IIIA SAYA AS 














INDUCTION 
MEASURING 
INSTRUMENTS 


The measurement of inductances—the absolute 
determination—is a matter of great importance, 
both in commercial and theoretical work. The 
apparatus illustrated here is specially designed to 
meet a distinct demand for an instrument for the 
measurement of variable standards of self-induc- 
tion-Range from 3 to 42 millihenrys. 














Write for details of our complete line of 
scientific instruments 


W. & L. E. GURLEY 


TROY, NEW YORK 



































Order a Sample Today and Examine This Line Thoroughly 


DETROIT FUSE & MFG. CO 











BELDEN MAGNET 


ANNUNCIATOR | WIRE 
RESISTANCE WIRES 


( German Silver 184 and 30¢ ) 
1A1A, Superior and Krupp 
All Insulations 





We manufacture and carry at all times a most complete stock of the above wires. 
Our No. 4Catalog, giving complete information tables and data on above pro- 
ducts will be sent on application to those engaged in the electrical business. 


BELDEN MANUFACTURING COMPANY 


2304 So. Western Avenue CHICAGO, ILL. 
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‘DETROIT 
SERVICE BOXES 


Have new features worth your consideration. 
Switches in watertight and rust-proof boxes, the switch controlled 
from the outside of the box. 
damp basements and you can’t touch live parts in operating the 
switch or replacing fuses. 


““DETROIT” Service Boxes will take Nof2 wires without bend- 
ing and are treaded for conduit. 
triple pole box, which will take N.E.C.S. fuses on the outside legs, 
but the Neutral is connected directly across the terminals. 


You can’t realize all the advantages of these boxes from description. 


THE LITTLE MELTING POT 
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They are Fused 





You can install them in manholes or 





Pa 






Cut shows Catalog No. 7351B, a 















DETROIT 
ay MICHIGAN 
















RITETITE—_ 


HE self-soldering wire joint. A quick thorough method of 
making non-rusting connections. The wires are soldered in- 
side of a single sleeve by touching a match to the outside 
covering which produces a melting heat—Presto!—half a minute 
there you are! ( Does away with all the old time bother of twist- 
ing—torch—furnace,etc. Great tensile strength—high conductivity. 















Write jor full details 


The National Electric Specialty Co. 
504-505 St. Clair Bldg. Toledo, Ohio 




















0-30, 31-60 and 61-100 Amperes 


“D & W” PRIMARY FUSE BOXES 


Designed for our NEW STANDARD 2500 VOLT FUSES in three sizes" 


Note the Improved Construction 



































Pole Type 


A. HALL BERRY 
New York Representative 
97 Warren Street 


Selective type for examining or removing the fuse, special fastener 
for positively closing the box, substitution of filled wood bases in 
place of porcelain—no breakage, feet for mounting on porcelain 
insulators, extra heavy gaskets, removable bushings. 


PROVIDENCE, R. I. 


D & W Fuse Company 





Subway Type 


AGENTS: 
Pettingell-Andrews Co. 
Western Electric Co. 
Central Electric Co. 
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“UNION” 


Enclosed Fuses and Blocks 
Switch Boxes, Outlet Boxes and Covers 





















“UNION” 
Enclosed Fuses 


Perfect 
No. 2010 in Operation 








Sectional Switch Boxes 
Patented April 2, 1907 























For Old 
a 
New Work 






“AA” 2-Gang 


SS 










“AA" Spacer 











“‘Union”’ Enclosed Fuses 


have stood the most severe tests, are made by skilled 
workmen, scientifically constructed, look good on the 
outside and are perfect on the inside and merit your 
specifying “Union” on your next order. 


CCS * 2 inches deep 
CC 2% inches deep 
AB 2% inches deep 
AA  3inches deep 
AC 3% inches deep 
BB 3% inches deep 


Patented 


“Union” Sectional Switch Boxes 25%'%4:00, 


can be built up into any number of gangs trom Single 
or 2-Gang Box by the aid of Spacers furnished in 
depths as follows: 


For Old 
and 
New Work 


All above boxes equipped with reversible and sliding ears so as 
to be adapted to plastered or unplastered walls. 


“Union’’ Conduit Boxes and Covers 


drawn from 14-Gauge Steel having Conduit Outlets 
which are effectively closed with knock-outs that can 
be easily removed with a single blow of a hammer, 
all boxes unless otherwise specified are finished in a 
_ smooth insulating enamel, but where desired can be 
furnished with a galvanized coating applied by the 
Sherardizing process making the only reliable rust- 
proof galvanized box obtainable. 


“UNION” 


Neat in Design 






Cut-Outs 










No. 2027 


Conduit Boxes and Covers 








































Patented April 2, 1907 






S. F. Single 


Patented April 2, 1907 


No. 160 





No. 160 , 
Showing spacer inserted, making 8;Gang Box 











WF Write for Fuse Catalog No.24 and Box Catalog No. 23 ae 











CHICAGO FUSE WIRE & MFG. CO. “"NEW°vor« 
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American Carbon & Battery Company 


Signal Hill, Gast St. Louis, fll. 














Carbon Cylinders 
Carbon Electrodes Carbon Flour 
New Phoenix Batteries Carbon Battery Plates 
Battery Supplies L. A. Carbons 








Carbon Specialties 





* 
bed 
Ley 
LJ 
9 
¥ 





Diamond ‘‘A’’ 
American Carbon!and Graphite Brushes 


American Special American Graphite 











ABSOLUTE PROTECTION 


FROM THE GROUND UP 


Actual Vad. if Se Hundreds 


' ey of these 
Results ily a 4 ~ Going into 
y'’ \ 

“ia the Earth 


. »; Thousands 
M. V. G . ab o 
spony eer of Dollars 
ow Tension Nes 
Arrester Coming Out 
in Results 


Doing Duty §& 3 fet 
the le i 
World Over TI | Service 


HYDROGROUND-SIMPLE, ISN’T? MvV.c.@Cell 


Shaw [ass wesraom smart _newvom | RD MAN U FACTU Ht NG COM PANY Lightning § Arrester 


213 [ais west som srecer newrorn | 40TH STREET NEW YORK 
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ARE 060 A. 


PEMCO 








Incandescent Street Lighting Fixtures 
Tungsten Arc Lamps | 
Absolute Cut-Outs 
Arc Cut-Outs 
Mast Arms Fuse Boxes 
Metallic Conduit Joint Wrappers 
Locust Pins 
Line Material of all Kinds 
Segments, Blocks, Brushes, Etc. 















Ready For Prompt Shipment 


Philadelphia Electrical & Mfg. Co. 


1228-36 North 31st Street, PHILADELPHIA, PENNSYLVANIA 






REPRESENTATIVES: 
Wetmore-Savage Co., 76-78 Pearl Street , : Boston, Massachusetts 
Iowa Electrical & Mach’ y Co. ; . Waterloo, Iowa. 
J. F. Schaefer & Co., 618 Dwight Bldg. , ' Kansas City, Missouri 
Mr. G. A. Wilbur, 61 Second Street . : . San Francisco, California 
Ridgway Co. ; a.” Columbus, Ohio 
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It has been our intention to be diligent and progressive 
during our 15 years experience in manufacturing insulators. We have 
been so long associated with insulator failures and successes in actual operation 
that_this experience is of actual value to you. When deciding the insulator question, 
you are running considerable risk when you assume, or conclude, from academic discussion, or * 
merely laboratory tests of designs, altho’ we admit the possession of the best equipped high voltage 


testing laboratory, together with both wood, 
pole and steel tower experimental transmis- 
sion lines at our works. This is our safeguard. 
We are not in a rut. 


Another edition of ‘“‘The Insulator Book" will soon be ready, containing some new ideas 


The Locke Insulator Mfg. Co., mis oc Victor, N. Y. 


New York Office: 5) Caurch St. Works: Victor, N. Y.aal Lima, N. Y. 
Sales Representatives: San Francisco, Seattle, Los Angeles, Chicago, Salt Lake City, Pittsburg, Pailadelphia, 
Boston, Montreal, London, Eng., Tokyo, Japan. 


by ‘Ss 


High Voltage Testing Room —1800 Testing Terminals 


mui 








NV 
| ; iW 
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WITH OR WITHOUT DRIP POINTS 


TRADE 


BROOMFIELD 


MARK' 


GLASS INSULATORS 


The Standard for 40 Years 


ONE OF OUR SPECIALTIES: 


THE BARCLAY IMPROVED INSULATOR 


(Deep Groove Double Petticoat Pattern) 


Groove 1-2 inch Standard Thread 
Standard Bbl. Quantity 175 
Approximate Weight per 1000 Packed 1390 Pounds 













@ The spiral groove on its outer surface is so 
threaded that when unscrewed from its pin the 
tie holding the wire is also unscrewed or removed 
from the insulator. The reverse operation screws 
the insulator on the pin and at the same time 
puts the tie wire back in its original position on 
the insulator. The object of this insulator is to 
save labor and expense in renewing glasses when 
broken or otherwise defective, and in the trans- 
fer of wires from one position on a pole to an- 
other, all of which is accomplished without un- 
tying and retying the wire, It is well known 
that the removal of a tie and the retying of the 
wire to an insulator is not only expensive, but 
damaging to the wire itself, which, if copper, is 
certain to be seriously injured in the operation. 



















@ Also;;made in Telegraph)||Double Petticoat 
and Pony Patterns. 


The Brookfield Glass Company 


Manufacturers 2 Rector Street, New York 
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Illumination 


ELECTRIC LIGHTING 
By Francis B. Crocker. Complete in two volumes. 
8 Vo. Cloth. Illustrated. Price, each 


A Practical Exposition of the Art for the Use of 
Electricians, Students and Others. 


Volume I—The Generating Plant 
Eighth Edition, Revised 213 Illustrations 





488 Pages 


History of Electric Lighting; General Units and 
ation and Selection of Electric Lighting Systems; 
and General Arrangement of Electric Lighting Plants; 
Lighting Plants; Possible Sources of Electrical 


CONTENTS 
Measures; Classifi 
The Location 
Buildings for Electric 


Energy; The Steam Engine; History and General Principles; Steam 
Boilers for Electric Lighting; General Construction; Typical Forms 
of Steam Engine for Electric Lighting; Steam Engines for Electric 


and Management; Gas, Oil and Hot- 
Windmills; Mechanical Connections 
and Dynamos; Direct Coupling, Belting and Shaft- 
Dynamo-Electric Machines; Construction of Dy- 
Typical Forms of Dynamo-Electric Ma- 
The Practical Management of Dynamo- 


Selection, Installation 
Water-Wheels and 


Lighting; 
Air Engines; 
Between Engines 
ing; Principles of 
namo-Electric Machines; 
chines for Electric Lighting; 


Electric Machines; Storage Batteries; Principles, Construction and 
Management; Applications of Storage Batteries in Electric Lighting; 
Switchboards, Including Switches, Fuses and Circuit-Breakers; Elec- 
trical Measuring Instruments; Lightning Arresters 
Volume II—Distributing Systems and Lamps 
Sixth Edition, Revised 391 Illustrations 511 Pages 
CON TENTS.—Electrical Distribution; Physical Properties of Con- 


Distribution; Parallel Systems 
Wire Systems of Distribu- 
Erectrical Distribution; 


Electrical 
and Five- 


ductors; Series Systems of 
of Electrical Distribution; Three 
tion; Direct Current Transformer Systems of 
Net-works of Electrical Conductors; Principles of Alternating Cur- 
rent: Principles of Alternating Polyphase Currents; Transformers; 
Alternating Current Systems of Distribution; Calculation of Alternat- 
Overhead Electrical Conductors; Underground 


ing Current Circuits; 

Electrical Conductors; The Electric Arc; Arc Lamps; Interior Wiring; 
Incandescent Lamps; Lamps Not Employing Carbon; Electric Meters; 
National Electric Code; Report of the Committee on Standardization. 


RADIATION, LIGHT AND ILLUMINATION 


By Charles P. Steinmetz. 
Over 300 pages, 6x9, fully illustrated - - $3.00 


The range of this book is very wide. It covers illuminating engi- 
neering fully, and will appeal strongly to the illuminating 
engineer and to the architect as well. Its scopeis broader, 
however, in general treatment of physical and chemical 
effects of light. It is of especial value to physicians. 


The main Chapter Headings are 

CHAPTER I Nature and Different Forms of Radiation II.—Rela- 
tion of Bodies to Radiation. III Effects of Radiation. IV.—Tempera- 
ture Radiation. V Luminescence. VI.—Flames as Illuminants, VII. 
Are Lamps and Arc Lighting VIII.—Measure of Light and Radiation. 
Ix Light Flux and Distribution. X Light Intensity and Illumination. 
XI INumination and Illuminating Engineering XII Physiological 
Problems of Illuminating Engineering 





Electrical 


SOME LEADING BOOKS ON 


Electric Lighting 


$3.00 





SEND FOR CATALOGUE 


Review Publishing 



















PRACTICAL ILLUMINATION 


By J. R. Cravath and V. R. ene 364 pages, (x9, 
380 illustrations ; . , $3.00 


A treatise giving suggestions and atin pon showing the application 
of the broad, general principles underlying the design of 
artificial illumination for everyday use. 


CONTENTS.—CHAPTER I.—Introduction. II.—The Laws and Meas 


urements of Light. Ul.—Light and the Eye. IV.—Calculation of I)- 
lumination. V.—Individual Incandescent Electric Lamps and Thei: 
Reflectors, Shades and Globes. VI.—Individual Gas Burners and Their 


Shades and Globes. VII.—Acetylene Gas Burners and 
Their Shades. VIII.—Incandescent Electric Lamp Clusters and Bowls 
IX.—Nernst Lamps and Their Globes. X.—Electric Arc Lamps. XI 

Gas Arc Lamps. XII.—Vapor Lamps. XIII.—Demonstration-room 
Tests. XIV.—Comparison of Illuminants. XV.—Introduction to Prac- 


Reflectors, 


tical Examples. XVI.—Residence Lighting. XVII.—Desk, Drafting- 
room and Office Lighting. XVIII.—The Lighting of Public Halls an 
Lodge Rooms. XIX.—The Lighting of Large Dining and Banquet 
Rooms, XX.—Large Public Rooms, Depots, Lobbies, etc. XXI.—Halls 
and Corridors of Large Office Buildings. XXII.—Theatres, XXIII.- 
Churches. XXIV.—Libraries, Reading and School Rooms. XXV.- 


XXVII.—Show-window Light- 
XXIX.—Miscellaneous 


Car Lighting. XXVI.—Store Lighting. 
ing. XXVIII.—Shop and Factory Lighting. 
Examples of Lighting. APPENDIX 


THE ART OF ILLUMINATION 
By Louis Bell. 339 pages, 6x9, 127 Illustrations, $2.50 


A treatise dealing with scientific as well as artistic 
use of modern illuminants. 


and the Eye. I1.—Principles of Color. III.— 
IV.—The Materials of Illumination; Illumi- 
nants of Combustion. V.—Incandescent Burners. VI.—The Electri 
Incandescent Lamp. VII.—The Electric Arc Lamp. VIII.—Shades and 
Reflectors. IX.—Domestic Illumination. X.—Lighting Large Interiors 
XI.—Street and Exterior [llumination. XII.—Scenic and Decorativ« 
Illumination. XIII.—The Illumination of the Future. XIV.—The Ele- 
ments of Photometry. 


CHAPTER I.—Light 
Reflection and Diffusion. 


ELECTRICAL ILLUMINATING ENGINEERING 


By William Edward mane. 220 pages, 5'2x8, 
135 illustrations ; , ; ; $2.00 


CONTENTS.—CHAPTER I.—Light and Color. II.—Units of Illumi- 
nation and Photometry. III.—Photometry and Photometers. IV.— 
Spherical Photometry and Integrating Photometers. V.—Standards 
of Illuminating Power. VI.—Incandescent Lamps. VII.—Arc Lamps 
VIll.—Flaming Arc Lamps. IX.—Vapor Lamps. X.—Shades and Re 
flectors XI.—Illumination Calculations. 


ELECTRIC LAMPS 


By Maurice Solomon. 112 illustrations, 8vo. cloth. 
339 pages - - - - - = = = net $2.00 


-The Principles of Artificial Ilumination; The Productio: 
of Artificial Light; Photometry; Methods of Testing; Carbon-Filament 
Lamps: The Nernst Lamp; Metallic-Filament Lamps; The Electri 
Arc: The Manufacture and Testing of Arc Lamp Carbons; Arc Lamps 
Miscellaneous Lamps; Comparison of Lamps of Different Types. 





CONTENTS. 





Co. 


WESTERN HEADQUARTERS FOR ELECTRICAL BOOKS 


507 Marquette Bldg. - - 


COMPLETE STOCK OF ALL|ELECTRICAL BOOKS ON HAND 


Chicago, Illinois 
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Co-Operation Progress Quality 


In Lamps and Illumination 


The National Electric Lamp Association and its Member Com- 
panies invite the attention of the Central Station industry to the 
work which they are doing to increase the scope and profits of the 
electric lighting business. 

Five hundred thousand dollars are being spent by this Association 
in 1910. Are you getting your share of the benefits? See next pages. 


National £lectric Lamp Association 





CLEVELAND 
LIST OF MEMBER COMPANIES 


The Banner Electric Company............. Youngstown, Ohio The Jaeger Minia. Lamp Mfg. Co.............. New York City 
The Brilliant Electric Co.................60+: Cleveland, Ohio The Monarchs Bac. Lamp Ce. .cccccccccccccccccced Chicago, III. 






Bryan-Marsh Company......Central Falls, R. I.; Chicago, Ill. Munder Electric Company..................:- Pawtucket, R. I. 
The Buckeye Electric Company............. Cleveland, Ohio New York and Ohio Company............. .... Warren, Ohio 
| The Buckeye Electric Lamp Co..............++ City of Mexico The Shelby Electric Company............... ... Shelby, Ohio 
The Cleveland Minia. Lamp Co............... Cleveland, Ohio The Standard Elec’l Mfg. Co...............00005 Warren, Ohio 
The Colonial Electric Company...............-- Warren, Ohio The Sterling Elec’l Mfg. Co...........ccecceceee Warren, Ohio 
| The Columbia Inc. Lamp Co...................- St. Louis, Mo. Sunbeam Inc. Lamp Co...... Chicago, Ill. and New York City 
Economical Electric Lamp Co.................. New York City The Sunbeam Inc. Lamp Co. of Canada, Ltd., Toronto, Can. 
The Fostoria Inc. Lamp Co..................0e- Fostoria, Ohio The Warren Elec. & Spec. Co.................. Warren, Ohio 


The General Inc. Lamp Co................+++- Cleveland, Ohio 








Some facts about co-operative advertising of Mazda Illumination 
SEE NEXT PAGES 
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CO-OPERATION 


; MOST complete and effective campaign of co-operative 


advertising, designed to increase the market for Mazda 





Illumination, has been inaugurated and is offered to the 


Central Station industry on a very attractive basis. 


This campaign consists of the highest grade of booklets, personal 
letters and leaflets, Jprepared by experienced advertising experts 
for distribution by Central Station companies to their prospective 
stock adver- 


customers. ‘The material offered is not in any sense “ 


tising’’; it has been written to fit specific local conditions and 
among the specimens prepared will be found material which will 


cover the special needs of any lighting company. 


Also a special campaign tor local newspapers has been prepared 
and any Member Company will be glad to furnish cuts and copy 


tor use by Central Station customers. 


This campaign is offered to Central Stations by Member Com- 
panies of the National Electric Lamp Association, any of whom 
can show the elaborate book of specimens and explain the co- 
operative plan. Central Station managers desirous of increasing 
either residential or commercial lighting will do well to examine 
both plan and specimens critically with a view ;to sharing in the 


benefits of this extensive campaign. Address any Member Com- 


oy 


pany (see list on previous page). 


National Electric, : 





CLEVELAND 





Efforts spent to advance the quality of lamps of Member_ Companies __ = 











A J) Lamp Associati att 
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QUALITY 


ia no branch of industry in the world, perhaps, is more atten- 





tion or greater expense involved in the advancement of 
e quality, than/in the manufacture of incandescent lamps. 


Member Companies of the National Electric Lamp Association 
spend annually a large portion of this one-half million solely to 
better the quality of their product. Every bit of raw material is 
scrutinized with the utmost care; every process of manufacture 
is supervised by high-salaried experts: every lamp is inspected 


not less than 60 times in the course of its making. 


It must be apparent that even a very small saving on each lamp, 
manufactured fby Member Companies of the National Associa- 
tion. would amount to a very considerable sum; nevertheless, it 
has from the firstt{been the policy of Member Companies of this 
Association to place quality first among the requirements of 


their business. 


The lamps of Member Companies are to-day recognized as the 
standard of the world. No manufacturer or group of manutac- 
turers, either in this country or abroad, can show greater excel- 
lence. Member Companies of the National Electric Lamp Asso- 
ciation would be pleased to explain at length the exclusive fa- 
cilities which they enjoy for the production of the highest quality 
of lamps. 


National £lectric Lamp Association 





CLEVELAND 





Over one-third million is spent in the development and per- 


fecting of the lamps of Member Companies 
SEE NEXT PAGE 
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“PROGRESS 


HE National Electric Lamp Association maintains Engi- 
neering and Research Laboratories which, with their necessary 
subdivisions, annually expend over one-third a million. 





This great sum is devoted solely to the development and perfect- 
ing of incandescent lamps and to the spreading of technical and 
commercial data concerning the proper and economical use of 
these lamps. 


Scientists of world-wide renown, engineers of the highest standing 
and experts whose personal experience in the industry dates back 
to the first commercial incandescent lamp, are employed in the 
Engineering Department of the National Electric Lamp Associ- 
ation. Every facility in the way of laboratory equipment is at 
their disposal. 


Not only are the 150 engineers in this Department constantly 
engaged in their own research and experimental work touching 
every detail of incandescent lamp design and manufacture, but 
representatives of the Department are constantly in touch with 
the progress and development of lamp making in Europe and 
every new discovery is immediately secured for the benefits of 
American lamp users. To the purchaser of incandescent lamps, 
this Department represents the most positive assurance of the 
future as well as of the present quality of lamps produced by 
Member Companies of this Association. 























Progress is shown forcibly by these few facts: Annual number of 
lamps manufactured by Member Companies, 50,000,000. Man- 
ufacturing floor space, 35 acres. Number of employees of the 
23 Member Companies, 6,000. 
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Buckeye Facilities 


HAT does mince pie taste like? You can never really know unless 
you eat a piece. How does “Buckeye service” differ from that of any 
other lamp manufacturer? You can never really know until you try 
it. Lamp buyers, to appreciate the difference between Buckeye and other ser- 
vice, should experiment by distributing their orders or changing their contracts 
until they are satisfied with both the lamps and with the service they receive. 


Buckeye service is the natural result of the Buckeye facilities. While the 
Buckeye Electric Company is in business primarily to sell lamps, it believes 
that if the Company takes care of its customers, the customers will take care of 
the sales. So the Buckeye facilities for service are today developed to a point 
undreamed of by any lamp maker or lamp buyer two years ago. Adequate stocks 
are kept at all convenient shipping points; large reserve stocks are always 
on hand at factory and branches; every new or improved type of lamp 
is presented instantly to Buckeye customers. These are only several of the ad- 
vantages the Buckeye Company offers. Most important, however, is the Buckeye 
organization which is trained and equipped to render the most prompt and 
perfect service known to the incandescent lamp industry. 


THE 


Buckeye Electric Company 


Main Office & Works 
Cleveland :: Ohio 


CHICAGO PITTSBURG DALLAS 
23 East Lake Street Fulton Building 220-221 Linz Building 









































New Buckeye Central 

















Buckeye Co-operative Campaigns for Increasing 
Lamps Are Now Ready for! 


HE Buckeye Electric Company has secured 

and now offers to its central station customers 

a series of advertising campaigns designed to 
increase the market for incandescent electric light 
and consequently, for incandescent lamps. These 
campaigns represent a very large investment, but are 
offered upon a co-operative plan whereby the central 
stations may take advantage of them at a very small 
part of the cost. This plan our representatives are 
prepared to explain in detail to all who may be 


interested. 


The Buckeye 


MAIN OFFICE & WORKS 


BUCKEYE AGENTS 


Frank H. Stewart Electric Co. . : : . Philadelphia, Pa. Hide, Leather and > aed Co. 
Post-Glover Electric Co. - ‘ : f ee “~ W. C. Teas 4 
Wheeler-Green Electric Co : ; p . C. Reiter Electric Co. 
Dunham, Carrigan & —s Co. . ; ba 

Nebraska Electric Co. ‘ 

Erner & Hopkins Co. 






















Ng 


YRKS 
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Station Advertising 




















the Market for Electric Light and Incandescent 
Our Central Station Customers 


the fields of residential, commercial and indus- 

trial lighting. Over fifty pieces of direct-by- 
mail advertising, designs for forty newspaper adver- 
tisements, and a quantity of sales and technical data 
are included. ‘The various pieces of advertising matter 
are designed to fit all manner of central station con- 
ditions, in addition to which the Buckeye advertising 
department is prepared to re-cast any of the pieces to 
exactly fit peculiar local requirements. This flexi- 
bility entirely removes the campaigns from the class 
of “stock advertising” and renders it as specific and 
pointed as though especially prepared for the indi- 
vidual lighting company using it. 


r | NAHE Buckeye central station advertising covers 


Klectric Company 


CLEVELAND, OHIO 


BUCKEYE AGENTS 


Dauphin Electrical Supply Co. Harrisburg, Pa. Mohawk Electrical Supply Co. ; ‘ Syracuse, N. Y. 

oo E. Sharp, Agt. Republic of ' Mexico, Security Bldg. St. Louis, Mo. Roekel Plumbing and Electrical Co. ; = Zanesville, Ohio 
rague . Marietta, Ohio Percival & Jones : 4 ; - i 

eo Woods Electric Co. Houston, Texas Trotter & Walker Electrical Co. 

W. L. Cummiskey Co. ‘ Syndicate Trust le. St. Louis, Mo. De France & Strub 

Marrs-Tanner Electric Co. ‘ Danville, Ill. 
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Buckeye Progressiveness 


in the competitive race for business—the greater part of it is devoted 

to the interests of Buckeye customers. When this Company reduced 
the price of 50-watt Gem lamps and made it possible for our customers to 
secure these lamps in either the double or oval type filament, we brought 
this popular unit into larger use and thereby widened the central station’s 
market. That suggests how the progressive policy of this Company works 
with and for the lamp buyer. 


Sie E progressiveness of the Buckeye Electric Company is not all expended 


Another example is the class of men who represent the Buckeye Company. 
Buckeye men are not mere drummers; they are lighting experts, qualified 
and willing to advise Buckeye customers in the proper and profitable employ- 
ment of all types of incandescent lamps. These men are instructed to sell 
always the type of lamp which will give the maximum service in the par- 
ticular installation for which it is to be used, whether or not that lamp pays 
us the largest profit. This policy has won a host of customers to the Buckeye 
standard and more are coming every day. They are, for the most part, critical 
buyers who have first convinced themselves that in quality the Buckeye lamp 
is the peer of the best, and who then realized the advantages of dealing withan 
organization which goes more than half way to anticipate its customers’ needs 


and which never disappoints or breaks a promise. 
/ 


THE 


Buckeye Electric Company 


Main Office & Works 
Cleveland :; Ohio 


CHICAGO PITTSBURG _ DALLAS 
23 East Lake Street Fulton Building 220-221 Linz Building \ 


—] 
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” The 40 Watt Banner 
Mazda 


@ This banner lamp is the central station’s solution to all doubts 
and all misgivings regarding the Mazda problem. To the consumer, 
a 40 watt Mazda is a treat, a promise and an assurance that elec- 
tric light is the best and least expensive, and that the Central 
Station is with him, and working for their mutual profit. The step 
from High Efficiency Carbon to the 40 watt Mazda is not exces- 
sive. It doesn’t mean a loss of revenue, for all the advertising 
and talking a Central Station can do will not introduce Mazda 
lamps in a minute. 





@ Central Stations have a never failing argument when they 





recommend Banner Mazda, for Banner Mazda will satisfy every 
complaint whether it is poor light or high bills. With systematic 
effort and the Banner Mazda you can add wonderfully to your 
new business. Let us help by supplying newspaper advertising copy 
and direct-by-mail advertising with the reliable Banner Mazda. 


€ We manufacture all types and styles of lamps and want you to 
have the lamp which -best suits your needs. Write today so we 
can help you tomorrow. 


The Banner Electric Company 


Youngstown, Ohio 


























THATS WHY WE ASK| 
SIST ON THE QUALIT 


























nN 


ON MAZDA LAMPS 


THEN YOU ARE ASSURED OF THE HIGHEST 
TYPE OF METAL FILAMENT LAMP 
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\| DIFFERENCE, 


A} YOU TO IN- 
Y, LABEL 



































Bryan-Marsh Co. 


CENTRAL FALLS, R.1. CHICAGO, ILL. 


NEW YORK CINCINNATI DENVER 
MINNEAPOLIS SAN FRANCISCO 
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ws aml 


ARE YOU BUYING CARBON LAMPS? 


Do you specify Columbia High Efficiency or do 

you wheglect your chance for better lamps, better 

light and better/sexvice. 

co 

carbon | the Mazda, but 

if you\are niot 1n-@ positio mmend Columbia 

Mazda to ourncusto iV} 

them improved serve 

high efhciency carbon 
Increase your standard of 1 

for Mazda “the inevitable.” 














voltage means highest efficiency, Columbia meas 
economy. Have you our bulletin on this subject? 


The Columbia Incandescent Lamp Co. 


ESTABLISHED 1889 


2115 Locust Street, St. Louis, Missouri 


BRANCHES 
New York, Room 406, 225 Fifth Av Boston, 170 Purchase St. Philadelphia, 1221 Real Estate Trust Bldg. 
Chicago, 264-270 Fifth Av. Minneapolis, 1044 Security Bank Bldg. Memphis, Randolph Building 
Dallas, +27 Wilson Building San Francisco, 155 New Montgomery Street 
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“MAZDA” TANTALUM, GEM, HIGH EFFICIENCY CARBON, 


WHAT IS THE LAMP YOU NEED AND WANT? 





inevitable and logical ultimate. 
efficiency Sales are briefly: 




















stomers and prospects. 
Our advertising service is for you. Send for our proposition. 


~The Columbia Incandescent Lamp Co. 


ESTABLISHED 1889 


2115 Locust Street, St. Louis, Missouri 


BRANCHES 
New York, Room 406, 225 Fifth Av. Boston, 170 Purchase St. Philadelphia, 1221 Real Estate Trust Bldg. 
Chicago, 264-270 Fifth Av. Minneapolis, 1044 Security Bank Bldg. Memphis, Randolph Building 


Dallas, 427 Wilson Building San Francisco, 155 New Montgomery Street 


























































promptly. 

Chicago, III Atlanta, Ga. 
Cincinnati, Ohio New Orleans, La. 
Cleveland, Ohio New York, ! 
Richmond, Va Louisville, Ky. 
Jacksonville, Fla Detroit, Mich. 








MONARCH 
INCANDESCENT LA 


Fairbanks, Morse & Co. 
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The Monarch 
Mazda Lamp 





Vol. 56—No. 2) 

























oom SOLE DISTRIBUTING AGENTS === 


Development in Metal Filament Lamps 


SEND YOUR INQUIRY TO THE NEAREST BRANCH OFFICE OF 


Fairbanks, Morse & Co. 


St. Louis, Mo. St. Paul, Minn. Spokane, Wash. 
Indianapolis, Ind. Minneapolis, Minn. Seattle, Wash. 
Omaha, Neb. Milwaukee, Wis. Denver, Colo. 
Kansas City, Mo. Salt Lake City, Utah San Francisco, Cal. 


Los Angeles, Cal. 


So Easy 
To Get 


Ask The 
Man Who 
Buys 
Them 


MPS 


Supposing you are in a hurry for an order of incandescent lamps and you want a special type and the right 
quality. Can you always get them? Our wide range of business and exceptional facilities for furnishing in any 
quantity any type of lamp places us in a position to meet the demands of the most insistant buyer, and do so 


The Monarch Mazda Lamp Represents the Highest Type of 


Bakersfield, Cal. 
Santa Maria, Cal 
Taft, Cal. 
Colinga, Cal. 
Portland, Oregon 











MANUFACTURED BY 












a> 
OOK FOR THE 
LICENSE 


S 





a Member Company, National Electric Lamp Association 


Monarch Incandescent Lamp Company 
































May 21, 1910 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


THE LEADER 


FRANKLIN 
Mazda 
Lamps 


are marching on— 
constantly in the 
fore-front abound- 
ing in worthy im- 














provement. 








The Very 
Pink of 
Perfection 













Electric Mfg. Co. 


General Offices: Hartford, Conn. 
Factories: Hartford and Middletown, Conn. 


BRANCHES 
New York Chicago San Francisco Seattle St. Louis 
Philadelphia Atlanta 
Louisville Los Angeles Buffalo 








The FRANKLIN 
® 
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PLAIN AS AN 


[~ Bi) 
Hilt | | 
| ! 








“Brilliant” 3. 1 


AS A GROUCH DISPELLER 






































P NHE 3.5 w. p. c. carbon lamp stays in most sockets until 
it doesn't even show a dim red glow, burning far beyond 
their useful life with a poor light and an abnormally 

healthy appetite for juice. Result—grouch. 























Now on with the spot light—rilliant 3.1 w. p. c. lamps 
to the rescue. Grumbling mob lend its ears. Demon- 
stration follows—3.1 w. p. c. 16 c. p.—50 watts—6 watts less 
than the hated rival—shorter life—reduced period of dull red 
glow—more frequent renewals raise standard of illumination and 
keep average efficiencies higher. 











Every “3.1” @rilliant lamp makes a booster, every new 
customer a prospect for flat-irons or fans, better load factor, lower 
peaks, hollows filled out, lower copper loss, better regulation. 


Utopian? Notso. Hard-shell facts. 
Proofs? Ovdles of them for you if you'll utter a peep. 


The Brilliant Electric Co. 
401-2-3-4-5 Electric Building Cleveland, O. 


NEW YORK PHILADELPHIA INDIANAPOLIS KANSAS CITY SAN FRANCISCO 
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| OPEN BOOK 





a 
AS A HELPING HAND 

















satisfaction creep into this happy realm? Brilliant Mazdas 
not only soothe seething sentiment, but redound to the 
pecuniary advantage of the Central Station Man. 

And it takes not undue cerebral development to realize the 
relative merits of stepping boldly forth in the shining armor of a 
really good proposition to offer top-notch high efficiency lamps 
rather than waiting until you bow perforce to the whirl-wind of 
insistent popular demand. 

Again Wisdom brings its own reward—satisfied customers, 
rectified load curves, and among the advantages present— 
increased revenue. 

But (capital B)—give ear—let your Mazdas be Mazdas of 
worth—in a word—#rilliant Mazda. 


Facts, figgers and other things dear to the heart of ye case- 
hardened business man. flow freely from us upon the slightest 
pressure. 


The Brilliant Electric Co. 


401-2-3-4-5 Electric Building Cleveland, O. 


NEW YORK PHILADELPHIA INDIANAPOLIS KANSAS CITY SAN FRANCISCO 


G sis D act—somebody said Mazda. Shall rank dis- 
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Pessina 


DISTRIBUTORS 





Alten 
Brown Engr. Co., Reading, Pa. 


The Capitol El. Co., Salt Lake 
City, Utah 


Guy Carlton, Bloomington, Ill 


Central El. Co., South Bend, Ind. 


Thomas Day Co., San Francisco, Cal. 


Deemer & Litzenberger, 
Catasauqua, Pa. 


Mathew F. Dent Co., Utica, N. Y. 


Doubleday-Hill Electric Co., 
Pittsburg, Pa. 


E|. Construction Co., Atlanta, Ga. 
E]. Equip. Co., Erie, Pa 


The Erner El. Co.., 
Cleveland, Ohio 


The Erner & Hopkins Co.., 
Columbus, Ohio 


Gaylord & Vore, Pasadena, Cal 
C. B. Hall, Pasadena, Cal. 


The Wm. Hall Elec. Co., 
Dayton, Ohio 


Hartwell El. Co., San Diego, Cal. 
Hatheld Elec. Co., 
Indianapolis, Ind. 
Herbrick & Lawrence, 
Nashville, Tenn. 
R. V. Hodge Elec. Co 
Kansas City, Mo. 
W. G. Hutchinson Co., 
Los Angeles, Cal. 


Hutchinson Engr. & Sup. 
Co., Hutchinson, Kans. 


MI 
THE WARREN ELECTRIC & SPECIALTY 
| 


derfer & Tyson, Lebanon, Pa. 





| 

\PEFRLESS MAZDA 

VThe most berfect metal | 

Y filament lamp yer | 

Tdevelobed. Everything] 
thakmakes for lamb | 

} ouality absolutely assured fil 


Yby the MAZDA label. | 
PFERLESS GEM LAMPS | 






























































Ee ideal for central stations} 

low renewal cost, good effi} 
Yciency, excellent qualily of lighF {{\ 
VPEERLESS 3.1WP.C CARBON | 


a money saver akany cost of cur} 
































f 


rent from 2¢ ber K Whr. upwards. 
VTHERES ONLY ONE TOPRUNG 10 THE 














Lamps 


DISTRIBUTORS 





Illinois Elec. Co., Chicago, Ill. 


Independent Elec. Constr. Co.. 
San Francisco, Calif. 


W. R. Johnson, Wausau, Wis 


J. C. Kinney & Co., San Antonio, 
Tex. 


Montana Elec. Co., Butte, Mont. 
Stanley Moyer, Allentown, Pa. 


New York Installation Co.. New 


York City. 
George B. Eagan Co., Atlanta,Ga. 


Pettingell-Andrews Co.. Boston, 
Mass. 
Rachford Bros, Springfield, Ill. 
M. G. Sauders, New Hol- 
land, Pa. 
H. S. Sands Elec. and Mfg. 
Co., Wheeling, W. Va. 
Seidler-Miner Co., Detroit, 
Mich. 
Frank H. Stewart Elec. Co., 
Philadelphia, Pa. 
Southern Electrical Co., 
Nashville, Tenn. 
Southern-Wesco Sup. Co., 
Birmingham, Ala. 
United Elec. Co., Wichita, 
Kans. 
W. H. Wahl, Por 
Ore. 
Washington Elec 
Co , Spokane, 
The Wesco Sup. Co., 
St. Louis, Mo., and 
Ft. Worth, Tex. 


Harry I. Wood Co. 


tland, 


. Sup. 
Wash. 











VED THERE FOR MANY YEARS, ARE THERE 


u LADDER PEERKESS LAMPS HAVE PERCH: 


Louisville, Ky. 








NOW, AND Wilds STAY THERE. 








WARREN OHIO 


CO 


I | 
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LOOK 
WHO’S HERE! 


. ALL RIGHT 






MR.’BRIGHT 


FE HAND you the keys to our city---walk in wherever you 
please and show them what real light is---take your brother 
“ECONOMY” with you---and may the bright smiles of both 


illumine the right side of many a ledger. 


@ Bright and Economy [3.1 W. P. C. Lamps] are guaranteed to 
increase your Candle Power of light and reduce your current bills. 


@ Here’s the Funny Part: 


THEY WILL DO IT WHETHER 
YOU BELIEVE IT OR NOT. 








The Economy Electric Co. 


Warren, Ohio 
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hat would it cost you 


if for eight days of every year. the output of your shop or tactory was nil; even though you 


paid all wages and kept all the wheels turning? Probably not one cent more than at 


present with poor illumination. Extensive tests have proven that the average efficiency of 


operatives in shops and factories is 14 per cent higher with good artificial illumination than 


with poor. 


14 per cent of the after-dark hours of operation total eight whole working days 


during the year. It is a startling figure when truly presented, but the most startling part 


ot it is the dollars and|jcents meaning of it. You can figure that yourself just try. 


The one solution to this trouble is the Sterling Series Mazda Lamp by which every indus- 


trial lighting problem can be solved. It isrugged, adaptable, economical and gives a day- 


light quality of light. The Sterling Mazdafore Shop Cluster combines the economies and 


convenience of the Sterling Mazda with light power and good distribution. 


We have further information taken from actual installations which is yours for the asking. 










AlzZ CO. 
WARREN, OHIO 
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Why Light the 
Streets? 


The Central Station who neglects to give the best street 
lighting it knows is committing the crime of good business 
abuse. If he has installed 


Sterling Mazda Street 
Series Lamps 


he is giving the best possible street lighting but more than 
that he is advertising electric light to the total population; 
he is raising the standard of illumination; he is creating good - 
will and tending toward civic betterment. Good street light- 
ing is made possible with Sterling Mazda Series lamps with- 
out increased expense. Get our figures and let us help you 
in designing proper street lighting. Our engineers are at 
your service, our experience at your command. Ask 





Lamps shipped by this company comply strictly with the 


standard of quality set by the engineering department of the 





National Electric Lamp Association of which we are a member. 
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Wouldn’t You Like to See Your Streets Lighted 


The Fostoria Way 





You can Read a Newspaper anywhere on this Street. Note the Uniform, Perfect Novel Illumination. 


PROGRESSIVE Central Station or contractor co-operating with the progressive 
merchants to turn Night into Day in the business streets. The Central Station 
satished. About seven cents a K.W. right off regular service mains the year round 
isn’t bad. The Contractor gets the construction work wouldn’t that appeal to you? 
@The merchants are “delighted.” It costs them only three to five cents per month per front 
foot to keep a fantastic, shadowless, glareless blaze of light in front of their places. Then 
comes the World and his wife parading to and fro before the display windows every night. 
The Holiday atmosphere pervades things are doing. Would’nt the Merchants of your town 
be interested and “then some’? 
@Here’s what there is to it. Note the simplicity, durability and trifling first cost. A light steel 
cable stretched across the street trom eye-bolts in the sides of the buildings. Fostoria Mazda 
Street Series lamps suspended therefrom so as to form an Arch over the street. 
Figure it out ! Would’nt it be desirable for you—and tor your City? Then when you ve 
decided that you want it, write The FOSTORIA COMPANY - let us send you preliminary 
bulletins let us help you convince the merchants. 
@Installations in more than fifty cities and towns have been in operation over a year. That 
counts tor something, too. We furnished Specifications for all of these. It’s a Fostoria Idea 
we originated the plan and all we know about it is yours for the asking. We will furnish you 
detailed installation specifications and drawings —also our standardized fittings and even an 
Engineer if you need him. Don’t undertake this without the benefit of the experience ot 
fifty other installations. Co-operation is the secret of success Let’s get together. 





We are waiting. 


The Fostoria Incandescent Lamp Co. 
Fostoria, Ohio 
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GOLONIAL LAMPS 

















ALL STYLES 


(NE OUALITY- THe BES] 


























Colonial Mazda Lamps 


the most efficient unit of artificial illumination 
yet designed and insured to keep at the head of 
the procession or it cannot bear the name 


‘Colonial Mazda’”’ 


and regardless of its cost, the most economical 
lighting proposition presented to lamp buyers. 


Colonial Gem Lamps 


The central station lamp giving a beautiful 
white light at an efficiency of 242 W. P.C. 
Renewals cost only a trifle higher than carbon 


lamps, insuring absolutely satisfied customers. 


Colonial 3.1 W.P.C. Carbon Lamps 


with these; the most efficient carbon lamp made, 
you can try high efficiency illumination at no 
greater cost per lamp than you are now paying, 
secure more light, of better quality, and a 
reduction in the cost of light. 


WARREN OHIO 





A 


THE COLONIAL ELECTRIC COMPANY 
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The Shelby Electric Company 


SHELBY, OHIO 


An order of 10,000 Shelby Mazda Lamps 
of twenty-eight sizes and types was given 
us. These lamps were shipped within 
twenty-four hours and were received and 
placed in sockets within a few days. The 
breakage on these lamps was less than 1% 


Doesn’t this emphasize a business principle ? 
It is the principle of helping you and at the 
same time helping ourselves. You receive the 
direct benefit of our service. We receive the 
benefit of your future orders. 


We are in business to supply Shelby Lamps 
to you and to guarantee highest quality and 


best service. 


Have you recommended the Shelby Mazda 
Lamp—the lamp which not only represents 
the highest developments in the industry but 
which means profit to the Central Station, the 
jobber and the consumer? Let us co-operate 
with you to build up your profits. We are 


at your service today. 


The Shelby Electric Company 


SHELBY, OHIO 
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lamp is a “profit killer.” It was murmur only. The 
Shelby Mazda Lamp is a “‘Business Getter”— 
a booster and an advertisement for your service. 

Glance at the above photographs. How much do you 
think the Central Station is losing on these installations? It 
so happens the Shelby Mazda has actually increased the cur- 
rent consumption in each of the three places. In the store, 
the illumination is more than doubled; in the home gas has 
been eliminated in the halls and kitchen by 40 watt Shelby 
Mazda lamps; in the office two large 150 watt Shelby Mazdas 
replace six 56 watt carbons. And so it goes—new customers, 


\ , YE HAVE HEARD it murmured that the Mazda 


more day load. It isn’t so hard to see now that progressive 
Central Stations have proven in practice that the Shelby 
Mazda should be recommended to all customers. 


Write now for right, live information on Shelby Maxda 
and other high efficiency lamps. 


The Shelby Electric Company 


SHELBY, OHIO 
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and uses of the ‘* Deflectolier.’” Send for it. 


illumination of the highest class. 


Our catalogue describes and ee the features 


Pellectolier (Patented) 


“THE RIGHT WAY” 


Help the Consumer and You Help 
Your Plant 


We will sell Defiectoliers on trial to any Lighting Co., interested in modern 
If not satisfactory in every way return at our 
expense. It is one of the most beautiful fixtures ever put in a building. 

Price, $5.00 without lamps or shades. 


Edward J O’Beirne & Co. 


ELGIN, ILLINOIS 





















mHYLO 
ECONOMICAL 


TURN DOWN LAMPS. | 










WRITE FOR DESCRIPTIVE BOOKLET AND PRICES 








ALSO IN MAZDA. Sold by all Supply Dealers 


Economical Electric Lamp Co., 25 W. Broadway, New York 














PEERLESS DIAL SET 


Thompson-Levering Company 
PHILADELPHIA, PA., U. S. A. 


PEERLESS TESTING SETS 


Invaluable to Testing Men 


They Are the Latest and Most Approved 
Type and Guaranteed Electrically and 
Mechanically in Every Respect. 


They Make the Following Tests: 


Measuring Resistance by the Wheatstone Bridge Method 
Measuring Insulation Resistance by the Direct Deflection Method. 
Comparing E. M. F.’s by the fall of the Potential Method 
Checking up Voltmeters. 

Measuring Battery Resistance. 

Making the Murray Test. 

Checking up Ammeters by using a shunt of known value 
Making the Varley Loop Test. Testing out Grounds. 


SEND FOR CIRCULARS 














JUST PLAIN IMIR. NEVER:SLIP’ 






















public. *|.% 







METHOD OF USING GRIP 








The Champion Grip from gri-PEKIN, IIlinois--- 
will meet all comers---not in July but right now. 
NEVER-SLIP will wrestle with any size wire 
from number 14 to a |-inch strand, and when the bout 
is over not a mark will be 
found on the wire, so smoothly is the work done. 
NEVER-SLIP will grip a wire at the drop of the hat and re- 
lease it again just as quickly. 
He has no rivets to strain and break---no joints of any kind to | 
get rheumatic---just two great strong muscles with never-give-up 
written all over ’em. 
“NEVER-SLIP” wire grip never disappoints his backers nor the 


_ The demand for plain Mr. Never-Slip has already reached con- 
siderable proportions and people everywhere praise his all around 
ring generalship---because he rings true. 


All aboard!—for particulars—by mail. 


UNION ELECTRIC MANUFACTURING COMPANY 


PEKIN, ILLINOIS 


“NEVER-SLIP” WIRE GRIP 
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Packard Lamps 














are still the old reliable PACKARD product 
but we find that to give you the best lamps 
and service, we must not only look to close 
selection in our factory but we must aid you 
in your selection. PACKARD carbon, gem, 
tantalum and Mazda lamps are now labeled 
| on the three voltage plan. For highest effic- 
| iency and economy you would specify “TOP 
VOLTAGE;;” for lowest efficiency and long- 
est life, you should specify “middle or bottom 
voltage.” But on “Top Voltage,” the Packard 
Lamp will give better, whiter light, show less 
fluctuation and give greater satisfaction. 
Specify top-voltage. Write for our bulletin 
on this subject. Let us help you in selecting 
best lamps for your lines. 





L a 


New York and Ohio Company 


Wo £2 es 2M. >. Reece 
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25 Watt Tungsten 
40 Watt Tungsten 














250 Watt 
“Wire Type” Tungsten 
60 Watt 


“Wire Type” Tungsten 100 Watt 
a 


‘‘Wire Type” Tungsten 





Westinghouse Electric & Manufacturing Co. 


Atlanta Boston Chicago Cleveland Detroit Los Angeles New York Pittsburg Salt Lake City 

Baltimore Buffalo Cincinnati Denver Kansas City New Orleans Philadelphia St. Louis San Francisco 
Westinghouse Electric & Manufacturing Co., of Texas,— Dallas and El Paso, Texas 

Canada: Canadian Westinghouse Co., Lrd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
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Central Station 


Co-operation 


For the past seven years ours has been a thoroughly equipped 
and aggressive organization for co-operation with Central 
Stations of all classes in increasing their load. 








Central 
Station 





The experience of this organization, backed by the best high- 
efficiency lightimg unit, with the lowest guaranteed mainte- 
nance cost, is at the service of the lighting companies through- 
out the country. 


For a detailed outline of our plan of Central Station Co- 
operation, address our nearest district office. 


Baltimore, Md. 
Chicago, IIl. 
Cleveland, O. 


Denver, Col. 
Detroit, Mich. 


Fort Worth, Tex. 














Boston, Mass. 


Cincinnati, O. 
New York, N.Y. 


Pittsburg. Pa. 
St. Louis, Mo. 





Nernst Lamp Company 


Pittsburg, Pa. 


Philadelphia, Pa. 


San Francisco, Cal. 
Seattle, Wash. 
Hamilton, Can. 
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WE ARE 


ORIGINATORS 
NOT 
IMITATORS 
OF 


Central Station 
Anti-Vibratory Folding Units 


SHIPPED 
FOLDED 
WIRED and 
ASSEMBLED 




















NO 
WORKSHOP 
REQUIRED 


















NO 
LOOSE 
OR 
LOST 
PARTS 


INSTALL A- 
TION 

CHARGES 
INSIGNIFI- 
CANT 























21000 INSTALLATIONS 


A MILLION DOLLARS 


In Mazdalier [Tungstolier] Units 
See Them At Our Booth No. 31 
THE TUNGSTOLIER COMPANY 


New York Cleveland, Ohio Toronto 
Dallas 
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In line with persistent ‘de- 
mands for the abolition of old 
standards in street lighting we 
take pleasure in announcing 





the accomplished results of 
the new 


when the lamp filament is broken. 
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Benjamin Parabolite 


a scientifically constructed device which increases the illumination ofthe 
street are a more than fifty per cent by proper distribution and intensification. 
Its structural features are characterized by compactness, strength, high in- 
sulation, accessibility of parts. It is provided with film cut-out. 
center short-circuiting contact prevents the film from being punctured except 





A spring 











— SEE IT AT OUR BOOTH No. SS ——————————— 


Benjamin Electric Mfg. Company 
CHICAGO 
















San Francisco 
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THE CENTRAL STATION 
DEVELOPMENT COMPANY 


ARE EXPERTS IN THE APPLICATION OF 





Modern Commercialism to Central Station Conditions 


“New Business” ees Created and Maintained 






OUR DEPARTMENTS: 


Advertising. New Business. 


Auditing and Bookkeeping. Operating. 
Contracting. Plant Supervision— Permanent. 
Engineering. Plant Supervision— Temporary. 
Examinations with Reports and Purchasing. 

Recommendations. Special Campaigns. 
Garage—Electric. Signs— Electric. 
Isolated Plants. Street and Boulevard Lighting. 








Expert Investigation of Central Station Revenue Conditions 


ADDRESS, Cleveland, Ohio, U. S. A. 


Copies of Our Handbook ‘Central Station Stimutation” May Be Obtained at Our 
Booths, Nos. 9/ and 92, at Electric Light Convention, St. Louis, May 23-28, 1910. 
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OLOPHANE 


ILLUMINATION 











A monthly publication issued by the Holophane Company 
to promote a higher standard of artificial lighting. Dur- 
ing the coming months, it will contain articles on 


Commercial Lighting 


Characteristic examples of the proper method of illumi- 
nating stores and offices, both large and small, elaborate 
and economical. 


Window Lighting 


Display window installations which combine sensible 
economy with the best possible advertising value to 
the merchant. 


Residence Lighting 


This is a class of business heretofore neglected by 
central stations. The Holophane Company will bring 
to this subject the same initiative that has made its 
products the standard equipment for commercial lighting. 


Industrial Lighting 


An important factor in the illumination field and one 
in which this Company has done great service during 
the past year. 


“Holophane Illumination” 
will be sent free of charge to anyone in the 
central station industry 


HOLOPHANE COMPANY 


Sales Department: NEWARK, OHIO 


NEW YORK CHICAGO SAN FRANCISCO BOSTON 
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POPULAR DESIGNS CARRIED IN STOCK 


Fixtures Any Length Ready For Immediate Shipment 
(CATALOGUE “S-1”) 





MMEDIATE shipment means within twenty- 

| four hours after receipt of your order. This 

was unheard of before the issuance of our 
catalogues No. 12 and “S”. 


Everything in the Beardslee Works is carried on 
with the same untiring Beardslee energy and 
foresight which developed it to its greatest pro- 
portions and made Beardslee fine quality an actual 


tact---not a mere statement. 





Write for Catalogue ‘‘S-1” 
YOU WILL SEE HOW IT CAN BE USED 


IN CONNECTION WITH OUR LARGER 
CATALOGUES 


BEARDSLEE CHANDELIER MFG. CO. 


MANUFACTORY AND SALESROOMS 


reaps 225-227-229 South Clinton Street 
wpa CHICAGO 


Length, 36 inches (over all). Spread, 18 inches 
Stock Finishes 
Brush Brass, also Oxidized Copper 


GOT 'EM ALL BEAT A MILE! 


THE “ADAPTABLE” LAMP CHANGER 


Throw away that ladder and the scaffolding and save 75 per cent of the time you use in 
cleaning and renewing your lamps. This is a lamp clutch of “true blue” steel which is easily 
adjusted to any size, sort or shape of lamp, and will even get the “base” if the globe is broken. 


It operates at any angle—at any height. 
All installations or removals are made with such assurance and speed that people 


stop to watch this sturdy little captain’s “nifty” movements in manipulating a lamp. 


It’s really all done with a “twist of the the wrist.” 
No wearing parts—no slipping. Practical — Compact — Steel 


throughout—weighs 8 ounces. 
Price, $3.00 in U.S. A. 
There isn’t anything on the market that can come within a mile 
of this one big appliance success of the year. 


Illinois Appliance Co. 


165 Dearborn Street, CHICAGO 














Phone Central 516 
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HERE’S A HOT ONE! 
COMING TO YOU 


Don’t muff it—it’s a life-saver. It won’t hurt you—it positively pre- 
vents injurious shocks from vibration. 


‘ Tungsten Shop Cluster 


(wired complete). A steel cluster with plain black finish, which is on the 
the market at a very low price. 

Something had to be done to offset the problem of the easy breaking, 
fragile filament, and the TUNGSTEN LIFE SAVER protects. It’s a hot 
one right over the plate. 














7 


| 





‘TRADE MARK 













eeS\\h 


aRaT an 


Fits Any Standard Fixture 


It is anow-a-day shop and factory proposition 
for better lighting at an ordinary rate of cost. 
Complete details for the asking—Write. 


| American Arc Lamp Co. 


Specialties Dept. KALAMAZOO, MICH 


For Sale By Jobbers, Dealers. 


Bullet; SNo. 40. Tungsten Life Saver. 
UNC ) No. 42. Tungsten Shop Cluster. 


Write for Prices and Discounts. 
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ON SOME MEN’S DOORS 


opportunity knocks more than once—yes, it hammers till it 
breaks down the door and then it goes in and wakes up the 
sleeper and afterward works for him as night-watchman. 
That’s what Mr. Dooley says and he’s right. 


What Do You Know About 
The Sunray Lamp? 


Have you written to the house—is it just something ordinary—or is it a great big 
magnificently healthy innovation—do you really know whether or not it saves 40‘: 
on current bills—is it free from all objectionable features—does it actually have a 
trim lite of from 70 to 8O hours with a carbon only 7 mm. in diameter and 12 inches 
in length and 100 to 120 hours with an 8 mm. x 12 inch carbon—is the light just as 
good at the end as at the beginning of trim—is the deposit in the globe reduced to a 
minimum and is the light of exceptional color quality? .4// these astounding points 
are trie. Does it not put you in bad with your own judgment if you have neglected 
this opportunity to avail yourself of the many advantages of the high efficiency arc. 
when SUNRAY LAMPS offer 
these advantages in such per- 


fect and durable torm ? 













































For Direct and Alternating 
current 110 and 220 volts. 
Not two in series but each 
lamp a perfect and efficient 
unit by itself. 
















WE ARE PREPARED 


**The White Light of Truth’’ 
tells all about Sunray Lamps. 
= Shall we mail you a copy? 


| TO “SHOW YOU” 


n 
Patents allowed or pending protect all Patents allowed or pending protect all 


details of construction 109 West 42nd Street details of construction 
NEW YORK, N. Y. 


Sunray Electric Lamp Mfg.Co. 
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The EXCELLO Flaming Arc Lamp 


























AND ASTILL 


THE 


RETAINS ITS SUPREMACY 


EXCECLO ARC LAMP 
COMPANY 


CHICAGO 
617 W. Jackson Boulevard 


NEW YORK 


30-32 East 20th St. 
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Cooper Hewitt Lamps 


For Alternating and Direct-Current Circuits 


You can operate your plant as 
well at night, as in day light, 
with Cooper Hewitt Light. 


Cooper Hewitt Light gives results unobtain- 
Fountey Maniacs’ ty Conger Hows Lange able with any other illuminant. It has no 
glare, is as easy on the eyes as daylight, and 
has the peculiar quality of diffusing the illum- 
ination so that no black shadows are cast; it 
makes every object stand out sharply and 
distinctly, as though magnified. When it is 
considered that Cooper Hewitt Lamps ac- 
complish all this at a current cost half that 
for tungstens or arcs, and one-fifth that for 
incandescents, it will be readily understood 
why industnal plants all over the country are 
awakening to the advantages to be derived 
from a Cooper Hewitt Lamp installation, 
both as to superior efficiency and economy. 








Erecting Shop Illuminated by Cooper Hewitt Lamps 


Cooper Hewitt Electric Co. 


220 West 29th Street, NEW YORK 


Albany, N. Y. ; . J, ‘ 66 State Street Detroit, Mich. , . . Prudential Life Building 

Boston, Mass. . ‘ ‘ ' 161 Summer Street Minneapolis, Minn. , : ‘ Majestic Building 

Chicago, III. ‘ ‘ , . 40 Dearborn Street Philadelphia, Pa. ; ‘ . 124 South Eighth Street 

Cincinnati, Ohio ; : First National Bank Building Pittsburg, Pa. . . ; : . Wabash Building 
Cleveland, Ohio , , ‘ American Trust Building 
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‘ELECTRA  : Longest Life : ELECTRA 


The most economical carbons on the market today. They reduce renewal 
expense to a minimnm and burn brightly to the last—there is no waste. 


‘ELECTRA : Whitest Light : ELECTRA’ 


A white light of unrivalled brilliancy and purity results from the use of 
‘Electra’ Carbons—they bring forth all the light producing power of the lamp. 


“ELECTRA ’ : Cleanest Globes : “ELECTRA 


The “Electra” Carbon being made of absolutely fine material does not there- _ 
tore blacken the globes, thus doing away with this disagreeable feauture. 


**Electra’’ Carbons are suitable for all types of Arc Lamps 


HUGO REISINGER, sole importer : 11 Broadway, NEW YORK 
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Ornamental Lighting Posts of all Descriptions 


Special Designs of Tungsten Posts White for Catalogue 














ARC POLE No. ! 2 ARC POLE No. 3 





wat 


THE J. L. MOTT RUN WORKS 


FIFTH AVENUE AND 17TH STREET : $3 NEW YORK, N.¥. 

































av 
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Light Your Streets 


ADVERTISE YOUR CITY 





“IE Corinthian 
i Standard Lighting 
£1 Post will do it. 








Ours is the only proper equipment 
for making ornamental posts of the 
highest quality. A regular foundry 
could not handle this work even if 
its workmen had our designs. In 
fact, at one time to prove this point 
we loaned, not only our designs but 
our actual patterns, to a competing 
company; and the result proved be- 
yond words the superiority of our 
product. 


It stands to reason. Our workmen are skillea 

in quality work. The other workmen are skilled 

in quantity work. Our patterns are different. 

Our moulding sand is of a finer quality. And 

the result 1s a perfect casting—perfect im every 

detail. 
This cut represents the standard which has become 
famous for its effect in street lighting and is making 
American cities rival those of Europe for beauty. 
The Corinthian standard is now used in Minneapolis, 
Duluth, Jacksonville, Winnipeg, Savannah and 
many other cities. : 


FOR FURTHER INFORMATION ADDRESS THE 


Flour City Orna- 
mental Iron Works 


MINNEAPOLIS MINNESOTA 








We are also manufacturers of the finer grades of ornamental iron 
and bronze work, consisting of Elevator Enclosures, Stairs and 
Stone Fronts for Buildings, Bronze Counter Railings, etc., for banks. 















CORINTHIAN STANDARD DESIGN 
PATENT No. 39759 
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Design 39702 








You can see our fixtures in Newark, N. J., 
Harttord, Conn., Galveston, Texas, 
Vera Cruz, Mex., Lincoln, Neb., Mt. 
Vernon, New York, and New York City. 





8) = a == = — ae - 


Send for Booklet 


ELMER P. MORRIS COMPANY Design 41008 


86 West Street NEW YORK CITY 










































RIGHT LIGHT 


You'll see us first before placing your order. 


CHARLES L. KIEWERT CO. 


New York, 39 Cortlandt Street 


Milwaukee, 114-116 Huron Street San Francisco, 195-197 Fremont Street Chicago, 112 So. Clinton Street 
Mansas City, 1511 Grand Avenue Pittsburgh, Pa., 421 Frick Buliding 
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WHEELER 
MAZDA 
STREET 

FIXTURES 














Its a 
10 to 1 Chance 


that every Central Station Manager 
ol No..770—High Tension_Mica Insulating Joint vou meet at the convention will say that 














Wheeler Fixtures are 








Practical 
Durable 
Efficient 





No. 775—Porcelain Insulator a Hanger Ornamental 








Not the Cheapest but the Best 








Send for Bulletin 


WHEELER 
REFLECTOR CO. 


156 PEARL STREET, BOSTON, MASS. 








Ve 


No. 821—Wires Concealed in Bracket 
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ARC LAMPS 








LIGHT DISTRIBUTION 


EFFICIENCY 


80th St. and East End Ave., 








TESTS OF 


ELECTRODE LIFE 









EXPERIMENTAL INVESTIGATIONS 


ELECTRICAL Ldestathdhentes LABORATORIES 





NEW YORK, N. Y. 






























GEE, 
a 


te 
RIC 
AMERICA 


STEEL 


TAUNTON-NEW BEDFORD COPPER CO. 


We are sole manufacturers of 


‘Hill Switches 


Send us your specifications for Switchboards ane Panelboards 


CABINETS A SPECIAI TY 


Taunton, Mass. 


No. 61 Batterymarch Street 
| BOSTON, MASS. 








No. 77 Water Street 
NEW YORK 















CHICAGO CARBON Co. 


Manufacturers of 


High Grade Telephone 
Carbons 


3ist. and Canal Sts., 


Chicago, Ill. 



































Write for Prices. 


INNER ARC GLOBES 


INCANDESCENT BULBS AND TUBING 





THE LIPPINCOTT GLASS CO., ALEXANDRIA, IND. 






























fy ’ 
i Edgerton’s 
Lamp 
4 VA Adjuster 
os and 
if © 
| Cleaner 
’ ist the article for high 
eilings. Lamps can be 
ele aned in position, or re 
moved entirely. Tension 
m one cord sets the 
rate het he one the lamp 
y/ arenty until released by the 
{i other cord. Made in twes styles: 
No 1. with permanent rod; 
No. 2, with universal joint in 
rod for lamps set at an angle. 
It will hold any lamp fr« wn 76 to 4 
inches in diameter and 6 inche 
long. Send for complete de cri 
tive matter 
E. E. EDGERTON 





6319 LEXINGTON AVE., CHICAGO 
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ELECTR 


a quart 
of a centur 


standard 
































COMPOUNDS f; 


have been for 


recognized 


world 


B 
ICAL 


er 
y the 


of the 


; Write for Se 
Booklet No. 3 








tions on Request 


rue i STANDARD PAINT COMPANY < 


100 Willtem Stvest. NEW YORK 






P & B INSULATING VARNISHES 


(Baking— Air Drying) Possess the maximum insulative 


attainable 





SS 













B 
INSULATING 
TAPE 


Universally 
accepted as the 
best and 
most reliable 
tape made for the 
purpose 












Specifica- 
























QUICK AND GOOD WORK 


is the kind that 


BURNLEY 
Soldering Paste 


(Patented) 
will help you to do 
Put up in 2o0z., 4 0z., % Ib., 1 1b, 
5 Ib., 10 Ib. and 50 Ib. package 
STICK AND PASTE 
The Burnley Battery & Mfg.Co- 


NORTHEAST, PA. 


DRY BATTERIES 

















5 Sizes 
Pat 
Nov., 1900 





BLAKE SIGNAL & MFG. CO. 


Sp 


ecialties 


STAPLES best for wiring. 


TUBE FLUX best 


Flux 
for soldering. 


Write for Samples 















Pat. Feb. 4, 1908 


Fue. size of ruse, 1“x 6” 


246 Summer St., Boston, Mase _| 
SS 
















































J} qb 














‘i! 


May 21, 1910 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 





ANNOUNCEMENT TO 


Have you refused to deliver 20 or 25 watt MAZDA (TUNGSTEN, 


\NAGERS—ELECTRIC LIGHT PLANTS, U. S., CITIES OF 
90.000 POPULATION AND LESS, 1910. 


FIRST-CLASS ENGINEERING REPORT WORTH _ $250.00 
NIMUM TO $25,000.00 MAXIMUM ON ANY ELECTRIC 
GHT PLANT IN THE U. S. (NOTE, MR. OWNER, BANKER, 


in cash, or other valuable consideration 


lesire the services of one GOOD MANAGER, each state EAST 
he MISSISSIPPI RIVER, and to this end we are seeking a 
NAGER, now employed, who has the ability to make a DE- 
TAILED ENGINEERING REPORT of the PLANT operated by 


in engineering standpoint, the COLONIAL ILLUMINATING 
offers to assist MANAGERS to secure NEW BUSINESS, retain 
) BUSINESS, to reduce operating expenses from a MAXIMUM 
IINIMUM, to increase GROSS EARNINGS to a MAXIMUM 
CENT at a MINIMUM EXPENSE based on “total load capac 
f plant according to contract. We guarantee SATISFACTION 


ndeavor, as engineers, is to make better the “best” and find out 

m an engineering standpoint how much you know in the manage- 

t of ELECTRIC LIGHT PLANTS. You may tell us something. 

do not know it all. We believe we are in a position to help your 

ipany make more money. A good manager an expert, perhaps a 

Plant Owner; a Plant Owner an executive officer in the ownership 

several plants, viz., you are the factor—and we know that we are 

TO ASSIST YOU TO COMMAND A BETTER POSITION, AT 
LEAST A BETTER SALARY. 


Report to be written on one side of page, typewritten, single space, 
ir spaces between each paragraph, on white bond paper 8% inches 
14 inches, binder 9 inches by 14 inches 


.\GER’S report to be made without assistance from engineers or 
rs. (Employee may assist, provided he has been connected with 
int for one year, salary not exceeding $150.00 monthly.) Report 
pared by two persons, give both names. (We may ask you to 
tify to this.) 


ance for a National reputation. The COLONIAL ILLUMINAT- 
‘G CO. has the right to publish name and photograph of plant, 
) Manager in Trade Journals, also local papers, not to mention 
t else we may be able to do, CASH or other valuable considera- 


ir_ report must include the per cent of Mazda—(TUNGSTEN 
\MPS) in use 1910—RESIDENTIAL AND COMMERCIAL (Total 
1—Illumination) 


> you recommended 40 and 60 watt MAZDA (TUNGSTEN) 
MPS, socket for socket in place of 16 C. P. carbon fixtures? 


4 


DOMESTIC OR IMPORT) on order? Why? 


Failure to answer the questions, your report will not be considered 
complete 


“FINCH COLONIAL TUNGSTEN FIXTURES ARE HIGH ART 
AND SPECIAL DESIGNED—1909-10. Made in Brass and Bronze.” 


Ist Report must state terms and conditions of franchise, capital 
stock, common and preferred, bond issues, mortgage and deed 
of trust, trustee, etc. 


2nd. Managérs of syndicate plants not considered 


3d Report must state the “gross” and “net” earning of your plant 
for the year ending May 1st, 1910—also monthly income, gross 
and net “total load,” with summary of total, correctly arranged, 
numbered and properly indexed. 


4th All reports to be received not later than December 1, 1910 


5th. State date of construction, number of years in operation, annual 
gross income, total and division, with summary of total. (Total 
net earning power need not be given except for the year end- 
ing May 1, 1910.) 


6th. State approximately cost of improvements if made 1910, that 
would increase “net” earnings 5 per cent to 25 per cent or “de- 
crease” operating expenses 25 per cent total load. 

Tth No set rules are to govern manager making report. You are 
the factor—your originality is wanted. 


8th No copied or printed forms are to be included in your report 
Be careful about this - 


JUDGES. 


One technical, one commercial, the two to select the third. Their 
decision to be FINAL. Opinion rendered. 


The name of manager reporting, also plant, will be published 
If your report is not correct, we will tell you why 
All reports criticised 


If to be returned, same to be accompanied by a self-addressed envel- 
ope carrying sufficient postage. 


Remember your report must be complete from oil can to cash book 
(Rivets in steel smoke stack need not be counted this time—but be 
careful.) 


We would like to hand you another page, but it costs “money” to 
advertise in this publication and the Publisher “don’t need the money.” 


Colonial Illuminating Company 


1146-48 Marbridge Bldg. 
Adv. No. 3, Please Refer. 


34th St. & Broadway 


New York, N. Y. 
ROBERT C. FINCH, President 
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| = TUNGSTEN 
\.. GLASSWARE .. 


““Paoenix Quality’’ Tungsten Glassivare represents the highest excellence attained in the field’ 
They are business getters of the first class and the efficiency and artistic use of Tungsten Lamps is 
made more popular than ever by their use. Pheno Reflectors give the pleasing soft white light sought 
by illuminating engineers and also reflects better than any others made. Ask now for neW Cataloaue F of full line 


THE PHOENIX GLASS COMPANY 


Makers of All Kinds of the Better Illuminating Glassware 


Heyworth Bldg. 15 Murray St., New York Second National Bank Bldg 
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No. 1002 4-Light Fixture 
A handsome 4-light fixture for tungsten 
ps. Our Bulletin No. 930 fully describes 
mplete line of 2, 3, 4,5 and 6-light fixtures for 
esidence illumination with tungsten lamps. 
py will be mailed upon request. 





Federal Porcelain Clamp Bushings 


Made of porcelain with copper clamping 
ng. Easily and quickly installed, saving 
uch time, labor and expense. Unaffected by 
eat, cold or moisture. Approved by. Under- 
riters’ Association. Write for Bulletin No. 920. 


Federal Electric Company 


The Highest Quality 
Specialties 
Fixtures 
and Supplies 


Don’t fail to write for Bulletins as given by number 


in each space for each article on this page. 


Federal Electric Co., 


Lake and Desplaines Streets 
CHICAGO. 








No. 752 Cluster 


Designed to bring out every advantage of tung- 
sten illumination for store lighting, securing perfect 
diffusion of light. Inexpensive and neat in apPear- 
ance. Highest quality of materials and con otruc 
— Cequenout. omonete line = clusters fo. 
store, office, halls, factories, etc., descri in ou 
Bulletin No. 930. aan 





Porcelain Enameled Steel Sectional Letter Electric Signs 
[Exclusive patents] : 
The real signs for brilliancy---made entirely of steel 
from end to end---all the way through. Easy to read by day or 
night. Bulletin No. 911 tells the story. 








fs 


Federal Adjustable Floor Box 

A compact waterproof floor box especially 
esigned to allow perfect leveling with floor, 
ing adjustable to any angle after box is 
nstalled. Visible parts of polished brass. 
Write for Bulletin No. 927. 





Federal Cartridge Ground Plates 


Packed in cylindrical pasteboard cartons which are readily dropped into 


ordinary post auger holes and quickly connected. Cartridges are cont] 
handled and save loss of time in handling material or assembling in the field. 
Write for Bulletin No. 991. 


No. 306 Receptacle 

For walls or qoline. Porcelain metal shades 
may be attached directly by clamping ring. Brass 
canopies and shade holders done away with. The 
very best for outlining buildings—for porches, cor- 
ridors, etc. Socket Bulletin No. 920 tells all about it. 





=“""3" Federal Bonding Clamp 


No more threading the end of pipe. Fastens 
outlet box firmly at right angles to dummy or 
gas pipe. Easily attached. Bulletin No. 920 will 








Federal Sunlite Unit 
\.very attractive indoor fixture for 250-watt 
ungsten lamps. Gives a soft diffused light of 
great nemeanry and consumes only one-half 
the current of the ordinary arc lamp. i 
for Bulletin No. 930, : exescn 











Federal Shaving Mirror 
A great convenience for every 
man who shaves. The adjustable 
reflector throws the light on the 
lower part of the face only. Can 


Federal Couch Bracket 
__ Aportable lamp that hasadozenuses. The 
illustration shows it in use as a night lamp. 
A very attractive reading, desk or piano lamp 








Federal Metal Cabinets 


Strong galvanized boxes in stafdard sizes for 
switches or cutouts. The storm box illustrated, is 
weatherproof and will outlast wooden or painted 
iron boxes. Well made and inexpensive. Write 








be attached to aay lamp socket. 
©. 924. 


at a low price. Write for Bulletin No. 915. Write for Rulletin 


for Bulletin No. 916. 
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Roebling Insulated Wires 


include annunciator wire, office wire, lamp 
cord, heater cord, weatherproof wire, rub- 
ber covered wire, magnet wire and all other 
wires and cables used for electrical purposes. 
The best metals obtainable and an experi- 
ence of many years in wire manufacture 
are combined in the production of these as 
well as bare iron, steel and copper wire. 


For prices and other information address 


John A. Roebling’s Sons Co. 
TRENTON. NEW JERSEY 
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more efficiency _ more results 

















| 
ll | More experience—more quality 





| 
| and more general all around 
ii ul satisfaction than with any others. 








Half a century of successful 

















service has proved it. 











) “ASK THE PEOPLE WHO HAVE USED THEM” 


| 
It Kerite Insulated Wire & Cable Co. 


INCORPORATED BY W. R. BRIXEY 


Hudson Terminal 30 Church Street ~° New York 














WESTERN REPRESENTATIVE 


WATSON INSULATED WIRE COMPANY 


RAILWAY EXCHANGE CHICAGO 
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Is This Label upon the Weather- 
proof Wire and Cable that you use? 


















































It is a guarantee of good mater- 
ials and skillful manufacture 
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For all 
Services 














A REPUTATION THE WORLD OVER FOR 


HIGH QUALITY 


The highest grade of “‘Red Core, ” **White Core,’’ “Black Core’’ telephone 
and telegraph, and all kinds of * ‘Code’ and special wires, as well as signal, 
submarine, mine, torpedo and underground cable —all at your service 


Habirshaw Wire Company 


Offices Works 
253 Broadway New York Yonkers, N. Y. 
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par PHONO- ELECTRIC’ 


TROLLEY WIRE where Strength, Endurance and 


Reliability are needful—It’s the practical test that counts. 


(Freesvefmm M) Phono-Electric RRM (reese 


“ 





“Phono-Electric’””» means a permanent, reliable trolley 
wire; it means economy in the cost of up-keep. 


It is a wire of very high elastic limit, great tensile 
strength and remarkable toughness. It will withstand 
the wear and tear of the trolley wheel or shoe two or 
three times longer than the ordinary trolley wire when 
used under exactly the same conditions, whether used 
for Catenary, Cross-span or Bracket construction. 


Minimize your trolly wire troubles; reduce 
your cost of up-keep to a minimum—see that 
your trolley wire ws “Phono-@ lectric.” 





( a BRIDGEPORT Brass CoMPANY 
‘ ’ 
manotlec Bridgeport, Conn. 
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“The Recognized Authority on Wiring and Construction” 


The Electrical Journals of the United States, Canada and England 
By H. C. CUSHING, Jr. 


191 500 Sold Member American Institute of Electrical Engineers, formerly Electrical 
4 Inspector for Boston Board of Fire Underwriters an 


Underwriters’ Tariff Association 


of New York 


16th Year 16th Edition 


W F [ 
is the only book on Electric Light and Power Wiring and Con- 
struction endorsed and recommended by every Board of Fire Un- 
derwriters in the United States, because it is the only one kept 


strictly up to date and revised every year in accordance with every 
rule and requirement of the 


National Electrical Code 


which it contains, explained and illustrated. The 1910 Edition 
has been completely revised and rewritten from the first to the last 
page, and contains new illustrations, tables and diagrams in accord- 
ance with the latest and best practice. 


“It settles disputes and, if referred to before wir- 
ing, prevents disputes.” 


Pocket Leather 
Size 1 - Cover 


ELECTRICAL REVIEW PUBLISHING CO. 
meee Western Headquarters for Electrical Books 
507 Marquette Bidg., CHICAGO 


E. T. BIRDSALL, 
" MEALEE 


“The Best Book on Wiring Ever Produced” 
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Rubber and Cambric Insulated 


WIRES AND CABLES 


Are Electrically and Mechanically Reliable 


AERIAL, SUBMARINE, FLAME - PROOF 
LEAD COVERED and STEEL TAPED WIRE 
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THE SIMPLEX ELECTRICAL COMPANY 


201 Devonshire Street, BOSTON, MASS. 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


Insulated 
Wires & Cables 


FOR 


Electric Light and Power Transmission 


RUBBER EXTRA WEATHER- 

COVERED GALVANIZED PROOF 

WIRE SPECIAL WIRE 
STRENGHTH 

MAGNET STRAND COPPER 

WIRE WIRE 


HAZARD MANUFACTURING COMPANY 


WILKES-BARRE 
. PENNA. 


NEW YORK PITTSBURG CHICAGO 
50 Dey Street 21 Conestoga Bidg 552-554 W. Adams Street 


























ATLANTIC INSULATED WIRE AND CABLE Co. 
WIRES and CABLES 


For Submarine, Aerial, Underground and 


sceran tH THE PHOSPHOR BRONZE SMELTING 


“ELEPHANT BRAND .Zushy Dyrenye 


/ 
interior Use INGOTS, CASTINGS, WIRE, SHEETS, RODS, Etc 





Factory 120 Liberty St. | ARN — DELTA METAL — 
STAMFORD, CONN. NEW YORK CITY } cOELIAN IN BARS FOR FORGING AND FINISHED RODS 
REG. U tenella € AKERS me s 


REG s = ORIGINAL ano Sore Makers in 























RUBBER-COVERED WIRES AND CABLES Manufacturers and Dealers in 
NATIONAL ELECTRIC CODE STANDARD / W. R. OSTRANDER & CO. - ~ageha 
National India Rubber Co. 22 Dey Street Electrical Supplies, 
Factories and General Offices: NEW YORK Bells 
BRISTOL, R. |. Pe 
Branch Offices: Factory: {143} bo 16> Dekalb Ave. Annunciators, 
§.1.R. Wiresand Cablescarriedin New York Boston i aya . Ft 
Wire Campany, Chicago, cutie iiuere Send for New 700-Page Catalogue, Dept. W. Speaking Tubes, Etc 
a 


——— ——, 









































H. N. FENNER, Pres. J. F, BLAUVELT, Agt. RUSSELL W. KNIGHT, Treas. 


American Steel a vite Co. ||| New England Butt Company 


MAKER OF MANUFACTURERS OF 


RUBBER-COVERED WIRES . , . ; 
WEATHERPROOF WIRE. || Mhtw ‘a hiting Eater 
LEAD-ENCAS ED CAB LES Polishing and Measuring Machines. 
TROLLEY WIRE CABLE COVERING BRAIDERS FINE CASTINGS A SPECIALTY 
LAMP CORD Sostagee 


United States Stet Products Expert Ce, New York, N.Y. Export Representatives 304 Pearl Street, - - PROVIDENCE, R.I., U.S.A. 
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EVERY BASE COVERED: 
PARANITE * PEERLESS 





RUBBER 
COVERED 
WIRES AND CABLES \ 


Represent all}that is necessary in 
} aerial, inside, underground and 
submarine wires and cable for 
telephone, telegraph, electric light, 
signal and power use. 























Manufactured by 


ndiana Rubber & In- 
\ sulated Wire Co. 
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«nant or POT HEADS 


DETACHABLE : NON-DETACHABLE : COMBINATION 








HE G & W Line of Specialties has the benefit of 15 years’ practical experience of skilled engineers who know what is : 
quired and have designed apparatus to best meet these requirements. 


G & W goods are in use by leading companies in all parts of the continent and have withstood the most rigid tests of S 
Sleet, Snow, Hail and Rain. 


The detachable feature (meaning the ability to disconnect the line-end from the cable-end by pulling off the top porcelain cap 
shown by the illustration below) is of the utmost value in any system for disconnecting faulty sections quickly, thereby enablin 
the section not in trouble to be placed in commission. A Pot Head and Switch in one device---at the cost of one device only. _ : 


Our Combination Series Cut-Out and Pot Head, Combination Pot Head and Sub- 
way Junction Box, Our Grounding Cap and other up-to-date specialties will interest you. 


Get our Bulletins, 30-43 inclusive, and read them through. 


G & W Electric Specialty Co. 


6406 Jackson Park Avenue, Chicago, U.S. A. 


amy 


Ground Pipe Cap Combination Pot Head and Series Cutout 


Combination Pot Head ané 
Subway Junction Box 

















$30,000.00 The Passburg Vacuum Drying 
A Single Order to and Impregnating Apparatus 


THE DIAMOND RUBBER CO. ee Fae ae 


for over a 


Manufactured 


Half Million Feet and Sold Exclusively 


by the 


J.P. DEVINE COMPANY 


np 1 a v1 QO n cl Buffalo, New York 


Specification Cable OPO... 
National Conduit and Cable Co. 


EXECUTIVE OFFICES 














All types—solid, stranded and flexible. Lead encased and braided 
with saturated or flame-proof braid. 


One of the largest and most widely known Electrical Machinery 41 Park Row, ~ - - New York, N. Y. 


manufacturing concerns in the United States placed this order. 
———— Manufacturers of ——s 





Their specifications are most rigid; most exacting. Their tests 
admit of no “ifs.” Bare Copper Wire and Cable 
Weatherproof Wires and Cables 
THE DIAMOND RUBBER CO. Paper Insulated Cables 
AKRON, OHIO For Power, Telephone and Telegraph 


———_—5 
= —_—$—$———— —s 








Special Insulated Wire and Cable Catalogue Sent Upon Request BOSTON PHILADELPHIA CHICAGO SAN FRANCISCO 
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PROMOTERS o 
PROFIT MAKERS 


You’ll get away from the beaten track of a warped business out- 
look attended with yawning deficits and the emaciated pocket- 
book if you just have your ticket fixed for a stop-over and get 
a look in at the big Fairmount place down Philadelphia way. 


We take you right in on the ground floor and whisper prices 
to you that will put all other lists to the wild scamper. 


We do not care to glitteringly emphasize the good points of our 
product---it is strong and robust enough to take care of itself. 


LOWEST IN PRICE---HIGHEST IN EFFICIENCY 





Bendhicks 








Type sé hy 
Short-Ell 
Weatherproof 
Conduit 
Fittings 


Emery Tripods 


Adjustable and separ- 
able. Hang your fix- 
ture plumb. 





Vogel 
Ground Clamps 


For Telephone, Tele- 
graph and Signal 
Lines. Fits all sizes of 
pipe. 





Fairmount 
Station Pot-Head 


Absolutely new 
principles 


tL 





Eliminates the wiped-joint. Prac- 
tically indestructible. 





Arclets 


An Insulated 
Hickey; for hanging 
Arc Lights and 
Clusters on Tubing. 


All-in-One 
Ground 
Clamps 


Three sizes. Ad- 
justable to all sizes, 
pipes or cables. 


Alligator 
Test 
Connectors 


Fits any combina- 
tion of wires No. 10 
and smaller. Made 
of Spring Phosphor 
Bronze. 





Free Samples and Full Descriptive Matter of Our Winners for Your Name and Address 


The Fairmount Electric & Mfg. Co. 


2322 Market Street, PHILADELPHIA, PA. 


NEW YORK, 3W. 29th St. BOSTON, 76 Pearl St. CHICAGO, 502S. Canal St. SAN FRANCISCO, 143 Second St. MINNEAPOLIS, 1044 Security Bank Bidg. 
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OUR CONDUITS 








> < 
x 
= % 
© 
°o 
°o 











MECHANICAL 


Git | ELECTRIC 
(ecuiar Joom’ ~~] unverweirers 


























The Ideal Flexible Conduit ail 


Fishes Easily--Thoroughly Flexible Always-- Weatherproof --Waterproof--Fireproof--Resists Abrasion-- Will Not Collapse 


Its worth is recognized and appreciated by discriminating buyers who 
specify only the best construction material and it has been used for 
years in representative installations everywhere. 





. » ELECTRO-GALVANIZED CONDUIT WITH 
XDUCT ENAMELED INTERIOR 





Copper Plated under the zinc. This assures close and unitorm adherence 
ot the zine in its purest form and renders “X Duct” absolutely 
rust-proof. Sharp, clean-cut, zinc-coated threads 


provide positive contact at every joint. 


so that the system bonds au- 


tomatically and 
is readily 
grounded. 
Smooth in- 
terior allows 
rapid fishing. 


“ELECTRODUCT 


The Original Enameled Conduit and still first 
in its class. Bends easily and the enamel will not crack 
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AFFORD PERFECT 

















PROTECTION 
WIRING 


EVERYWHERE 


THEM ALL 



























When you have an exposed wiring job you need 


Jutz Metal Molding 


It is a compact, complete and continuous Raceway for Electric Wires, easily installed, with Fittings 
tor every detail of construction. The system bonds automatically and is readily grounded.. Makes 
an ideal installation—superior to wood moulding and cheaper than conduit. 








I/ustrated descriptive catalogs of all our products sent on application 


American Circular Loom Co. 
BOSTON, MASS. 


New York: R. B. Corey Co., 39 Cortlandt Street Seattle: John R. Cole Co.,'416 American Bank Bldg. 
Chicago: James Wolff, 309 S. Desplaines Street Los Angeles: John R. Cole Co., 221 Grosse Bldg. 
San Francisco: John R. Cole Co., 766 Folsom Street Atlanta: F. M. Byrne, 1509 Candler Bldg. 

Boston: Billmyer & Falk, 207 Congress Street New Orleans: John S. Black, 623 Audubon Bldg. 
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Standard Vitrified Conduit Company 


8B. S. BARNARD, President 
MAIN OFFICES 39-41 CORTLANDT ST. NEW YORK, N. Y. 


MANUFACTURERS OF 


Multiple Duct Vitrified Conduits 


Our Factories are the Largest in the World 
Annual Capacity 40,000,000 feet of Conduit 





— 


OUR STANDARD MANDREL SUPPLIED FREE TO OUR CUSTOMERS 





A Few of the Big Contracts Placed with us: 


New York Edison Ce. Trolley Tunnels, New York City 

Brooklyn Edison Co Rapid Transit Subway. New York City 

Philadelphia Electric Co. Charles E. Phelps, Jr.. Engineer City of Balti- 

Norfolk Railway f&- Light Co. more, Md. o 

Montreal Light. Heat and Power Co. New York, Westchester and Boston Railway. Single Duct Multiple Duct 

Bell Telephone Co., U.S. A. New York City. 

Bell Telephone Co., Canada William Barclay Parsons, Engineer, New York . 

Pennsylvania R.R. Tunnel, New York City 34 in. Round Bore 2, 3, 4, 6 and 9 Duct 
31 4 “ “ “ 3! ; in. Square Bore 


Write to Electrical Commission, Baltimore, Md., for their opinionon about 4 “ “ “ 3% ° 
16,000,000 duct feet supplied by us in 10 years. 3; 2“ Square“ Multiple Duct 
34 “ Round 2, 3, 4 or 6 Duct 
OUR ANNUAL CAPACITY 40,000,000 DUCT FEET CONDUIT Gain tiness 966 to fend Ok 























THE 


Look World’s Best 


FLEXIBLE NON-METALLIC 
at the Conduit 


W ires Strong, tough and durable, absolutely safe 
and fire resisting. 


“1! WIREDUCT 


This illustrates conditions in Baltimore at the time of 
the storm which occurred the day of President Taft’s 


inauguration. 
































Such a condition could NEVER occur if the wires were 


carried under ground through Write yor samples and prices. 


yy  T 
Camp Conduits American Conduit 


The use of Camp Conduits means elimination of repair 
costs — and a lot of other advantages besides. Mfg. Co. 
PITTSBURGH, PA. 


THE H. B. CAMP COMPANY 50 Contam By, Mow Yooh, Y. 


516 W. Monroe St., 
Flatiron Bullding Fulton Buliding Rookery 1303 Empire Bldg. Birmi Ala. 


NEW YORK PITTSBURGH CHICAGO 155 New Montgomery St., San Francisco, Cal. 




















































































































COMPANY. 


AKRON —~ OHIO. 
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SPRAGUE MULTILETS 


Accommodate Standard Fittings such as 


RECEPTACLES, ROSETTES, ETC 


in addition to 


SNAP SWITCHES 


for both surface and concealed 
work. The Only Practical 


UNIVERSAL BOX 


on the market 
Only one type of Box required. Covers furnished to meet all practical requirements. 


No necessity for carrying a great variety of types. No expensive delays 
waiting for the right fittings. No special fittings for special work. 


CONTRACTORS’ WORRIES CEASE 
Use Multilets and Save Money 


Write for Catalogue No. 4346 


"SPRAGUE ELECTRIC COMPANY 


General Offices: 527-531 West 34th Street, New York City 


BRANCH OFFICES 
Boston Philadelphia Pittsburg Baltimore Atlanta New Orleans San Francisco 




















y&. TORERS OF GLAZED EARTHENWARE 
N THE WORLD : : 
R PIPE @. - AKRON, OHIO. 














0-B HI-TENSION INSULATORS 
% FOR ALL VOLTAGES ys 


LON WRITE FOR INSULATOR CATALOG No.2 
- 104 PAGES, MAILED ON REQUEST ~——— 


a OHIO BRASS CO. MANSFIELD,OHIO 
Bituminized Fiber Conduit WRIGLEY’S TOGGLE BOLT 


For Underground Construction ITN BOUBLE-FLANGED SIDES AND (NOID-BACKS 


Send for Booklet and Bulletins giving valuable information 5 = For Securing Brackets and Fixtures to Hollow 
on underground work 3 Tiling, Marble Slabs, Steel Ceilings or Plastered 
Walls, where Screws or Nails fail to hold. 


AMERICAN CONDUIT COMPANY Write for Discounts 


EAST CHICAGO 140 NASSAU STREET THE THOMAS WRIGLEY CO. 
NEW YORK 300-302 Dearborn St., CHICAGO 














STEEL TOGGLE BOLT 
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UNDERGROUND 


CONDUIT SYSTEMS 


OUR SPECIALTY 


@ We will build your conduit system, install feeder, main and 
service cables and connect your customers 


q@ We will rebuild your overhead system 
underground installation. 


q Twenty years experience in this line of work on some of 
the most important installations in the country, assures the 
best of service. 


q Our most recent installation—just completed—is that of 
the Des Moines Electric C” 


W. TURNER IMPROVEMENT CO. 


into a modern 


DES MOINES, IOWA 






































THE ONLY MACHINE IN THE WORLD FOR WIRING DUCTS 








The 


COPE Cable Rack 


Cheapest, Strongest, and 


- Most Convenient CABLE 
* RACK made. Any arm 


or cable can be removed 
without disturbing the oth- 
ers. Arms enter from side 
of upright with direct pres- 
sure against the edge of 
same and are securely lock- 


g# ed when in place. Each 
* arm made for from one to 


three cables. 


Made For Cables, Water, 
Gas or Pneumatic Pipes 
of All Sizes 








“YOU PULL THE WIRES AND THE MACHINE DOES THE REST” 


_. COPE'S Pat. Quick Coupling CONDUIT ROD 


Remember, these rods have 
no lost motion 







Made in 3 and 4 

foot lengths. Coup- 

lings are of steel. 
Sticks of hickory. 


Manufacturer of all kinds of UNDERGROUND 
CONSTRUCTION TOOLS, CONDUIT WIRING 
MACHINES, CONDUIT RODS, CABLE RACKS, 
MANHOLE CAPSTANS, WINCHES, REELS, 
SPECIAL STEEL ROPE FOR DRAWING CABLES. 


CONTRACTS TAKEN FOR WIRING, TESTING AND CLEANING DUCTS 
Twenty-five years experience guarantees best tools and workmanship 


CATALOGUE AND LIST OF USERS ON APPLICATION. 


T. J. COPE, 3244 N.15th St., Philadelphia, Pa. 
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WHY DO YOU STAND FOR IT? 


AND ITS WORSE YET WHEN YOU'RE SITTING DOWN— 
S You don't have to pay those repair bills! 


cS You are robbing yourself, throwing money away—-call it anything you 
S <)> like—you're doing it just the same —and YOU KNOW IT, TOO. Why 





in thunder don't you quit it! 


s Our.Five Year Guarantee 
~\ “2) will save you all that repair money—it is a 
. ‘2, “pe certificate of quality and a business proposition 
eS ~“ for our customers and ourselves. 
=m. = 
> ae W e M ak e Sub - Station transformers for all kinds of 
\ service. 
MW 





ree-phase power transformers for any 
voltage or frequency. 

High potential transmission transformers, 
step-up or step-down, any voltage or 
frequency. 

Wireless telegraph transformers. 

Welding transformers. 

Lew voltage Tungsten transformers. 

Auto-transformers, for flaming arc lamp. 





Kuhiman Electric Co. 


Main Office and Factory 
Elkhart, Indiana 
New York Office 30 Greenwich Avenue 


7 bd A — 
? 
oe ¢ 100 KW SUB-STATION TYPE 
«< —_— y 3-PHASE TRANSFORMER 




















We Finance 
Extensions and Improvements 


to Electric Light, Power and Street Railway properties which have established 
earnings. If prevented from improving or extending your plant because no 
more bonds can be issued or sold, or for any other reason, correspond with us. 


Electric Bond and Share Company 


(Paid-up Capital and Surplus, $4,900,000) 
71 Broadway, New York 


Dealers in Proven Electric Light, Power and Street Railway Bonds and Stocks 








ia 























ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


L j = 


Mill Type 


TRANSFORMERS 


Pittsburgh Transformer Company 
PITTSBURGH, PA. 








ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 56—No. 9 








The Fourth Annual 


New York Electrical Show 
Madison Square Garden 


From October 10 to 20, 1910 


Here is what some of the exhibitors thought of the 
1909 Show— 
“The Show just closed has been of 
great value to us—way beyond my 
expectations.” 


“We will certainly be glad to renew 


our exhibit next year.” 

“Not a single case of dissatisfaction 
nor expression other than of praise 
for the Show in general has come 
to the writer’s attention.” 


This year’s Show will surpass that of previous years —and they were 


very profitable to the exhibitors, both in inquiries and actual sales. 


The price of space includes space, plattorm and booth complete. 


Write tor space reservation and all information to 


The Fourth Annual New York Electrical Show 


124 West 42d Street, New York 











One day's regis- 
tration giving the 
quantity of elec- 
tricity consumed 
during each hour 


of the entire day 








Perfect 
Insulating 
Compound 


Non-Absorbtion of 


MOISTURE 





SELF HEALING 





HIGH DIELECTRIC 
STRENGTH 





NON-EXPLOSIVE 














MINERALLAC ELECTRIC 
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TWO GOOD THINGS 


Printing Attachment for 












Power Wattmeters 









Cut Shows 
NEW 
TYPE C 


Independent- 
ly Mounted 









SEND FOR NEW BULLETINS. 





ee 


For Use Wherever 4 R 
. ss IN 
SEMI-SOLID INSULATING COMPOL 


is required 








ECT if 
— . The most effective insulation will be ome) 
is applied at a temperature of 150 dez- c.' 


4 . deg. F.' 
ee Point of Compound 206 yo bar) des F.) 


es 
Nesteered by WINERALLAC ELECTRIC COMPANY. Chie#®, 





















ee a 


en 





1004-6 WEST VAN BUREN STREET 


MANUFACTURERS 


Three Types 


Now Ready 


A attached to wattmeter 
one hour interval 
only 


B attached to wattmeter 
variable interval 


C independently mount- 
ed variable interval 


ie lmwren* 
nating Coils, 
Bushings, Etc. 
For Filling 
Cable 
Joints and 
Pot 
Heads 


COMPANY 





See Exhibit Booth 10 N. E. L. A., St. Louts, Mo. 


CHICAGO, ILLINOIS 





99 
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OGMLAUMNBS ctitizwc > om 


TRADE ~ 


REG.U.S.PAT. ating & ee COUNTRIES. 


INSULATORS FROM 1,000 TO 1,000,000 VOLTS 


£ LECTROSE 


SOFT RUBBER GASKET 


i Aa 


bidil 
ri lh! 


fi 
| 


= 


' 


We are prepared to furnish ““Electrose”™’ Insulation in all forms of high potential insulators and _insulati ts from 1,000 
to 1,000,000 volts. 








“Electrose” standard products are: Line Insulators (single and multipart). S i Pi C 
supported type. Insulator Pins. “Safety” Strain Insulators. Rod aon oat ee pte 9 Tt ape hie. 
9 aren _— ~_ A ag we —— aa a Demag Insulated Turnbuckles. Transformer Bushings. Floor 

ubes nsulating Mangers. able Spools t S 
Locking Bushings. Sheets, Insulating Barriers, Etc. Ete. Etc a See Sar Siyee Sa “Weer ee os 


Insulators and Insulating parts and devices of special sizes end forms designed and made to order. 


SOLE MANUFACTURERS 


Electrose Mfg. Co. 30:00 Nem na ses, Brooklyn, N. ¥ 


Medal and Diploma Medal and Diploma 

Received at World’s Received at 

Columbian Exposition World’s Fair 
Chicago 1893 St. Louis 1904 
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TUERK AND Gi) FAN MOTORS 


Type “CO” Ornamental Ceiling Fan Motors 


DESIGN HIGHLY ARTISTIC 


Type CO ornamental ceiling tan has exactly the same 
high grade interior construction that has proven so suc- 
cessful in our type C straight induction noiseless slow 
speed ceiling fan motor. fim i.2'4)' | erro om 





Type CO 






The suspension stem is 
ee The bottom of the motor is arranged for either a 2 or 


+ light electrolier attachment. 


Alternating Current with Flectrolier 


Lamps are grouped under the blades thus effectually 
preventing the blades from casting shadows below. 
Ail fans are wired for Electrolier attachments. The 
case is of artistic design with 
oxidized copper finish or special 
finish if ordered. 


Alternating Current 


Write to our nearest shipping point given below for our 1910 catalogue illustrating and de- 
scribing our complete line of alternating and direct-current combined desk and bracket, 
oscillating floor and counter column, ventilating and ceiling fan motors. 


Hunter Electric Company 


36 Vesey Street NEW YORK, N. Y. 


CHICAGO, 110 S. Clinton St. PHILADELPHIA, 50 No. 7 St. NEW ORLEANS, 614 Gravier St. RICHMOND, 5 Governor St. 
PITTSBURGH, 2315 Penn Ave. NEWARK, 281 Market St. ST. LOUIS, 915 Olive St. BALTIMORE, 215 No. Calvert St. 
BUFFALO, 37 Court St. BOSTON, 76 Pearl St. SYRACUSE, 314 W. Fayette St. LOUISVILLE, 514 W. Main St. 


TOLEDO, 28 St. Clair St. INDIANAPOLIS, 124 So. Meridian St. NORFOLK, 33 Atlantic St. DALLAS, Pacific Ave. 
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SPRAGUE ELECTRIC FANS 


UNEQUALED IN DURABILITY, EFFICIENCY AND APPEARANCE 


+ THE FANS THAT CUSTOMERS WANT 
THE FANS FOR DEALERS TO SELL 
FANS FOR EVERYBODY EVERYWHERE 


12 AND 16-INCH 
OSCILLATING AND 
NON- 
OSCILLATING DESK 
AND BRACKET 

FANS 


CEILING, C 
8-INCH DESK AND anp FLOO 
BRACKET FANS 
8-INCH TELEPHONE 
BOOTH 
FANS 


CEILING 
MIDGET 
FANS 


Sprague Electric Fans Are Always the Best, But Th 
Are Better Than Ever. 


SPRAGUE ELECTRIC COMPANY 


General Offices: 5327-531 West 34th Street, New York City 


BRANCH OFFICES: 


Milwaukee Boston Philadelphia Pittsburg Baltimore Atlanta New Orleans San Francisco 





UMN FANS. MIDGET 


EXHAUST 


Write Today For a Copy of Fan Catalogue No. 3216 


= 













JUNTER 
R COL- 







FANS 
















is Year 

















Seattle 

























el 


D 















Universal 
Universal Swivel Oscillator 
and Trunnion Fans 


Fans 





SEND FOR BULLETIN NO. 24 





Diehl Manufacturing Co., 


NEW YORK, 


Branches: 






Ceiling Fans 











No. 236 Universal Oscillator Pan 


PHILADELPHIA, 


BOSTON, 






Elizabethport, New Jersey 


CHICAGO, BALTIMORE 























— 


























et fl 1? 


May 21, 1910 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 103 











FAN MOTORS 


We carry large stocks of reliable Fans that will satisfy your cus- 
tomers. Write us for special Bulletins and Prices. 




















e ingredients of 


the heatresisting dlass 
we use for making IK 


NOBLAC loor Globes 
are mixed by the most 
up-to-date machinery: 
This means a uniform. 
ly excellent product. 


The FOSTORIA Glass Specialty Co. 


EMOTE ar COAT ans SCORE) 


FGA Ohio 








Peerless Fans 


HE man who makes an article is thorough- 

ly familiar with its construction---if he 
isn’t he ought not to be in business. Articles 
that are of ordinary workmanship and poor 
cheap construction are invariably fixed up to 
look like the REAL THING--but they are 
not--and the maker knows it. They pass 
through the hands of one or two middlemen 
on looks and “‘at a price” and the real value 
is only discovered by the user. 


Frankly, we are not able to sell PEERLESS 
FANS and meet any old price, because stan- 
dard quality goods are forced (through 
careful manufacture) to carry the standard 
price--and standard is the direct opposite to 
“any old kind of goods’’--for the word means 
the best that human hands can make. 


If you have to wait one or two years to find 
out the quality truth of PEERLESS FANS 
you are simply proving from month to month 
as the time goes by that PEERLESS FANS 
are not high at all--but low in price--for the 
Right Standard Quality Product. 


We are pretty sure this is the way to make 
customers and we are dead sure it is the right 
way to hold them. 
























































The Peerless Electric Company 
Factory and Main Office, Warren, Ohio. 
Rotary Converters, Exhaust Fans, Desk and Ceiling Fan Motors 


Chicago, 315 Dearborn St. New York, 43 West 27th St. 
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The Elmo Power Washer 


Makes Blue Days Bright Days for the Whole 
Family, Including the Central Station Manager 


HE ELMO is a “good looker” and a ~ 
good worker---strong, simple, able and 

sensible, smooth-running, easy to man- 
age---nothing to get out of order---all problems 
were thought out and solved in the work- 
shop. Nothing doubtful about its standing 
for it is at work in thousands of homes all 
over the world. 




































[It is built on the back-gear principle which in 
short is a wonderful economy plan seen only 
in this machine. The construction is perfec- 
tion itself. All the gears are enclosed. Thus, 
fingers cannot be mangled nor clothes caught 
and torn in them. 


It is built of the very best genuine Southern 
Cypress---a wood that costs too much for most 
washing machines but not for ours---the dest 
machine must be built of high class material. 


The Elmo has a reversible wringer which allows 
the operator to run the rolls in either direction 
at will. It is not necessary to shut off the 
power or shift a belt in order to open the ma- 
chine, as the simple lifting of the lid throws 
the washer out of gear automatically. 























The Elmo is fitted with an Emerson 1-10 H.Ps motor which is especially con- 
structed for washing machine use. 


This machine has many good talking points which make it easy to place the ma- 
chine, and it is always the choice of the consumer when in competition with any 
other electric washing machine. Let us have your order for a sample machine. 
It will draw and probably sell itself without any effort on your part. 


GRINNELL WASHING!|MACHINE CO. 


GRINNELL, IOWA 


Canadian Trade will be supplied by The Gem Motor Co., 419 Portage Ave., Winnipeg, Man. 
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Business either goes 


---it cannot long stand still without it be- 
ing a foreshadow of something serious. 


You Are Going Ahead 


if like hundreds of other large central-sta- 


tion men you have put] “ginger” into 
your business with} 


Our Famous Current Seller 
The “1900” Motor Washer 


THE REAL “GINGER?” that will warm 
up the enthusiasm that is just waiting to 
be touched off in every town where there 
is a good live central-station man. 


Now Then---Listen 


We will send you one sample “1900” 
Washer. We are so sure of it being entirely 
satisfactory that we extend to you the privi- 
lege of sending the washer to the home of 
one of your officers or some reliable friend 
for a thorough trial—after which, if you 
can possibly say that it is not in all points 
a distinct success and in every way satisfac- 
tory—you may return it, and we will can- 
cel your account on the outfit—that’s fair 
and square. 

NOW UNDERSTAND we do not expect the 
central-station man to do it all. If you enter heartily 
into our ““‘more ginger’’ plan and can give us a list 
of responsible housekeepers using your current we 
will make every endeavor possible to sell them this 
splendid motor washer direct ourselves—thereby help- 
ing you in the increased use of electricity. 

By having a sample machine in your office— 
beyond the shadow of a doubt you could sell 
a great many. 


OUTFITS DIRECT —notonly to your present customers, but it would also be a great inducement forthe other 
housekeepers of your town to put in electricity for the purpose of operating this machine—thereby placing new 
accounts with you. @ Let’s get things moving—no one wants to stand still—or go backward—‘‘more ginger’ 
is the watchword— write us today—what’s the use of waiting? 


‘THE 1900 WASHER CO. 


Binghamton 
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SPECIAL OFFER 










































forward or backward 











Turning on 
the Electricity 
to Start a 
“*1900”’ 
Motor 
Washer 




















+: New York 











THE NEW AND IMPROVED 


Automatic Electric Washer 


‘IT GETS 
THE BUSINESS” 














SEND FOR NEW LITERATURE 


AUTOMATIC ELECTRIC WASHER CO. 


NEWTON, IOWA 
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Take any Pipe Taplet in the /2, 
34 or 1 inch sizes, this Type “~— 


for instance: 


It is standard for all classes of 
vork. You wanta lamp outlet, put 
. Standard Fielding Receptacle on 
t, like this: 


an 


wr if a drop end, the Fielding Rosette 


ike this: 





or for a switch take the little fitting 








and screw it on to any of them and 
all 10 Amp. Snap Switches or Ros- 
ettes or Receptacles may be used. 
: — It looks like this with a 10 Amp. 
| Switch. 

















IT IS THE 


WONDERFUL 


FLEXIBILITY 


OF 


PIPE 


TAPLETS 


THAT WILL APPEAL TO YOU 


A simple little story 
is told in the two col- 
umns of illustrations ; 
it’s impressive but 1s 
only a fraction of what 
might be told. 


The whole idea is full 
of ways to help to a 
better piece of work 
at lower cost. 


Are you on ‘*‘ Paistery’’ mailing 
list? If not, write us. 


H. T. PAISTE CO. 


PHILADELPHIA, PA. 


NEW YORK CHICAGO 


BOSTON 














Or take a Type “‘A’’ lise this: 





And any standard cover, one with 
2 large holes, for instance: 





And this little Hood fitting. 





And this is what you have for an 
Outlet Hood. 





And so on down the long list. 


Instead of a large number of 
styles and sizes, we have reduced 
everything to standard and do a// 
kinds of work with few. 

Then there are these two points: 


1. One size of covers fits the 2 in., 
¥% in. and 1 in. Pipe Taplets, 


and 
2. The other size fits 1% in. and 
1% in. Pipe Taplets. 


Send for booklet. 
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eee 
— 


TRUMBULL SWITCHES 





















Cover every kind of a Knife Switch made. By far the most com- 


plete lines in the country. Types “A,” “C” and “Kappa” 


Type “A” 5 Pole. 





During the last six months we have compiled a list of the sizes and styles of 
switches that have sold the best during the last few years, and such switches 
are now carried in stock boxed, wrapped and labeled for immediate shipment. 


Such stock' material comprises from 80 to 90 per cent of all switches we sell. 


This Service is Unequaled in the Switch Industry 


For the other 10 to 20 per cent of switches listed in our catalogue we have 
parts in stock and the only delay entailed is while they are finished off and as- 
sembled. In fact our service on the “slow moving” sizes and styles would be con- 
sidered by a large number of manufacturers mighty good for the “quick sellers. 


All these things ae the Trumbull Reserve Equipment 
and place ‘Circle T Switches in a class by themselves. 


The Trumbull Electric Mig. Co. 


PLAINVILLE, CONN. 


New York Boston Philadelphia San Francisco 
136 Liberty St. 76-78 Pearl St. 138 No. 10th St. 84-86-88 Second St. 


e 
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Have You Seen 
The New Perkins Switch? 








| The entire line of Perkins Rotary Switches, both surface and 
| flush, has been redesigned during the past year and 
our present product sets a new standard of 
excellence in snap switch construction. 





DO IT RIGHT! 
USE 





Send for our catalogue showing the elaborate variety 


in which Perkins Switches are obtainable. 


The Perkins Electric Switch Manufacturing Co. 


Chicago Bridgeport, Conn. San Francisco 









































WE'RE BUSY — 
AND EVERYBODY ELSE IS BUSY | 


USING <a> SWITCHES 





WRITE 
FOR THE 
CATALOG 








SAN FRANCISCO 
LONDON, 





> Switches 


il 
CHICAGO 
TORONTO, ONT. 


: 
3 
5 
s 
: 
: 
: 
. 
: 
3 
; 
7 


ait Oe aa oo oy = 6S a = 
OH aa oe te 


ARE MADE ONLY BY THE 


HART MFG. CO. 


| | | 
HARTFORD 


BOSTON 


& am SE Se Se Se ee 





“Diamond H” < 
WwW YOR 
PITTSBURGH 
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BE SURE That the 


Metropolitan Detachable Flush Switch 
Is Used on Your Work 















All chance of dirt or cor- 
rosion is killed outright and 
you can be sure that your 
switches will not be ruined be- 
tore they are used. 

Only the contact box of the 
Metropolitan Switch is 


installed in the wall 





betore plastering the working 
parts are not put in position 
until the plaster isdry. They 
are not subject to corrosion or 


other damage. The saving in 





renewals in many cases more 


than pays tor them. 
| L' ( Wi 
ae 





Write for Particulars 









and Prices. 








Metropolitan 
Switchboard 
Company 


East Ave. and 14th St. 


LONG ISLAND CITY 


NEW YORK N. Y. 
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| THE ONLY 
COMPLETE 2"¢ PRACTICAL 


LINE OF SOCKETS IS THE 


| Key Keyless Pull 


| Pees A ; 














Fixture Pendent Wall 


180 different devices obtainable from various combinations 
of only 28 different parts 


Send for Catalogue 








DO IT RIGHT! 
| USE 


GANANT 


SU wit ies 
wit ies DEVICES 








The Bryant Electric Company 


Chicago Bridgeport, Conn. 





San Francisco 
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POWER PLANT 


Cable End Bells Bus Bar Supports 
Clamp Insulator Pins---All Voltages 


High Tension Insulating Compounds 
Flow Point 244° F---Test 86,000 Volts 


Pipe Clamp Fittings for any Service 


Cable Bell Nos. 21 and 22 designed for use between oil switches or in re- 
stricted spaces, and also for mounting on pipe frames. 


Cable Bell Nos. 29, 30, 36 for outside service---all Bells guaranteed to test 
2 1-2 times above working voltage. 


NO SOLDERING OR WIPING JOINTS ON OUR BELLS 


E.E\e Soa 
‘ iH 


‘ge a 


OUTSIDE CABLE BELL OUTSIDE CABLE BELL POLE TYPE OUTSIDE CABLE BELL INSIDE CABLE BELL 
13,200-Volt 13,200-Volt 33,000-V.Y.  22,000-V 13,008 to 22,5009 A, 


INSIDE CABLE BELL 
2,300 to 13,500-V 


7S INSIDE CABLE BELL—RIGHT HAND 
; 2,300 to 13,500-V 2,300 te 13,000 ¥ 


Our MR. ROBERT M. BABBITT will be in attendance at the St. Louis Convention 
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ECIALTIES 


CABLE BELLS---ALL VOLTAGES 




















sc te : No. 12 BELL FOR VOLTAGE UP TO 
“IS8 PERVOL wes uv vo ra000- 13,200 VOLTS 





LARGEST CABLE BELL IN THE WORLD FOR 
OUTSIDE SERVICE 





























Yo. 1010 PIN No. 1011 PIN 


MALLEABLE IRON 
INSULATOR PINS 


s 4 























1001 




















romocarsornsuuowe CHICAGO, ILL., U. S. canna 20se 
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N.E.L.A.Convention Report 


HETHER you attend the National Electric Light 
\) \ Convention at St. Louis, May 23-27, or not you will 
want to read all about it. Therefore, you will read 

the Report Numbers of the 


Electrical Review and Western Electrician 
DATED 


May 28th and June 4th 


The first day’s proceedings, description of exhibits, and a 
The first day’s | dings, d t f exhibits, and 
yird’s-eye view of convention matters in general wi yub- 
bird’s-e} t ent natters in general will be put 
lished in the issue of May 28. The complete report prepared 
specially by our own expert staff, who will be in attendance, 
will appear in the issue of June 4. 


TO ADVERTISERS 


hese Report Numbers are always sought for and they are 
widely read and carefully preserved. They offer special ad- 
vantages to every advertiser who does business with electric 
lighting companies. The eyes of the entire industry will be 
tocused on the columns--both reading and advertising--of these 


two issues. 


ELECTRICAL REVIEW and WESTERN ELECTRICIAN 


Marquette Building, Chicago 
New York, 13 Park Row London, 42 Old Broad St., E. C. 
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Pauses H.Hass &Commay 
Meat Kevan 


eeeene Beane Me Dewees be ow 
cmecace 



























Because it will represent you 
better, or do more for you than 
iny other card, in getting some 
desired interview. The famous 


Peerless Patent Book 
Form Card 


e exclusive choice of the man of dis- THE SCOPE OF OUR BUSINESS 


tion everywhere. _ It is one of the evi- a ee This page shows something of the scope of 


dences of his distinction. You cannot ee ey oy ony Plas. Printers aa 
reciate or understand the uniqueness : “Piaog Hes Engravers as well as makers of the famous 
this card without a visual examination ; ne Peerless Patent Book Form Cards. Fifty- 
The fact that you are not now issih J two years successful experience is back of every 

o it, if you are not, is accounted for | Sai order we fill. 
ely by the further fact that you have THE JOHN B. WIGGINS COMPANY 


> ois ; : : x pt Die Embossers Plate Printers Engravers 
examined it. Examine it forthwith. oun leet Aduns Genes, Citusas 


d for a sample tab today. and detach 
cards one by one and note their per- 
y smooth edges—their absolute per- = cwesee 
on. It is the card you want. 


= Rails - 
[MOL OPHANE Commany 
© Ceepeen ine Optnarweer 


» Kigin National Matrh Company 
Ramer Move neers 
Wo mene wee 


et dated 


The Orand Commandeen Knights ' 
na) ANNOUNCEMENT of Hilinais 9 Fe ae at 


ts The Prats Taedry 8 Msn fochering Company courtemusiy awd fratrrnalle invit “ 
- Will Goreafter be baow'n ao 4 


 OTEEL COMPANY 
SrtTSeevecn eA 
FISK eR OuiLonme 
cHIcaso 





I te be present at the 
Appearance of our neat card in case -* or rae > Thirty-first Eriennial Cond 


The John B. Wiggins . » > night Eola 
Company - 


Engravers, Die Embossers, Plate Printers 
31-33 East Adams Street, Chicago 
New York Office, 350 Broadway 





























is the only graphite tha 


New Emerson Oscillators Gritless Graphite ihn“ 


Positi ti dt illa- 
sone ietenlaneeaite deck os ACHESON-GRAPHITE 
bracket. is made in the Electric Furnace 


Range of oscillation adj i 
15 90 = adjustable from All other graphite is mined, 
















The famous hardened steel shaft of "THERE is a big difference between the two, as the Electric Furnace Process 
the Emerson desk fan. Oil-tight and the selection of all raw materials makes it possible to impart to each grade 
dust-proof bearing. of Acheson-Graphite the qualities essential to successful use in the field to which 





it is to be applied. 











All Oscillating parts easily renewed 
when worn—worn shaft as well as 
gear. 

SEE THE EMERSON RESIDENCE OSCILLATOR 


THE 
Emerson Electric Mfg. Co. 
2024-2032 Washington Ave., St.Louis, Mo. 
Eastern Address: 50 Church St., New York City 












Send for folder 38fR 


international Acheson Graphite Company 
Niagara Falls, N. Y. 
New York, 511 West St. Bidg. 
Chicago, 457 a Block 


Pittsburg, 309 Fourth Ave. 
San Francisco, Fred Ward & Son 
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THE 


Western -Ehecirie 


PLAN 


is a distinctive and a successful combination of complete stocks of standard electrical 
supplies and unequaled shipping facilities. 


High Quality Good Service 
Fair Prices 


constitute a basis on which a liberal sales policy has been formed, the success of which is 
evinced by upwards of 7,000,000 


WesSorn Ehecitne 


““Bell’’ Telephones 


in use through the world and a constantly increasing demand for 


Hlawlhorn 


TRADE MARK 


Power Apparatus and Supplies 


On the following pages we illustrate the complex problem 


Quality Plus Service—Solved 


the direction your orders should take, and the lines of greatest economy in the development 
and maintenance of electrical equipment. 


The Trade Marks 


shown are the emblems of manufacturers whose products are standard in the electrical field. 
Each trade mark implies an established standard of 


Quality 


= Each Western Electric House is a distributing point fully equipped and completely 
stocked with these lines of electrical supplies, ready to serve you quickly and well. 





The Western Electric Company Furnishes Equipment for Every Electrical Need 


Western -Ehecirie 


New York Pittsburg Indianapolis COMI AN \ St. Louis | Dallas 


s 
Philadelphia Atlanta Cincinnati Kansas City Omaha Seattle 
Boston Chicago Minneapolis Denver San Francisco Salt Lake City 


Montreal Toronto Winnipeg Vancouver Antwerp London Berlin Paris Johannesburg Sydney Tokyo 


“SAVE TIME AND FREIGHT “SAVE TIME AND FREIGH 


MANUFACTURER CF THE 7,000,000 ““SELL*’ TELEPHONES 
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These Trade Marks Imply 
Established Standards of Quality 


Hlawlhorg 


TRADE MARK 





MOTORS, GENERATORS, ARC LAMPS, FANS, IGNITION BAT- 
TERIES, ANNUNCIATORS, BELLS, SOLDERING COM- 
POUNDS, TRANSFORMERS, MAZDALIERS 





“SAVE TIME AND FREIGHT” 


**NATURE SMILES THROUGH 
SUNBEAMS’ 























‘*PHILLIPS’’ 
INSULATED WIRES 
‘*PHILLIPS’’ = . ” —— AND CABLES 
INSULATED WIRES ; — : 
AND CABLES 





RHEOSTATS AND CONTROLLERS 


872 geez 


*TRADE MARK* 


EDWARDS & CO., INC., HUGO REISINGER 
HOUSE GOODS . ELECTRICAL HEATING APPARATUS ** ELECTRA’’ ARC LIGHT CARBONS 











The Western Electric Company Furnishes Equipment For Every Electrical Need 


Complete Stocks of All These Standard Lines Are 


CARRIED BY THE 


Weslorn Efeciric 


EASTERN CENTRAL be Y WESTERN PACIFIC 
New York Chicago COM AN St. Louis San Francisco 
Philadelphia 


Boston Indianapolis Manufacturers of the Celebrated “Bell” Telephones and Suppliers of —— City Los Angeles 
Pittsburg Cincinnati All Apparatus and Equipment Used in the Construction, Operation Dallas Seattle 


Atlanta Minneapolis and Maintenance of Telephone Plants and Central Stations. Cusie Salt Lake City 
Montreal Toronto Winnipeg Johannesburg Vancouver Sydney London Tokyo Antwerp Berlin Paris 





ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 56—No, 21 


These Trade Marks Imply 
Established Standards of Quality 


Hawlhorn 


TRADE MARK 


MOTORS, GENERATORS, ARC LAMPS, FANS, IGNITION 
BATTERIES, ANNUNCIATORS, BELLS, SOLDERING 
COMPOUNDS, TRANSFORMERS, 
MAZDALIERS 


“SAVE TIME AND FREIGHT” 


THE 


GST 
A co ode 


WESTON ELECTRICAL MEASURING 
INSTRUMENTS 


“TELEPHONE OUR NEAREST HOUSE” 


TRACE MARK 


FLBUDE “Chloride 
2.u.8. PAT. OFF. oe COUNTRIES. HA ccumu | a to r »> 


(INSULATION 
INSULATION 


REGISTERED SEPTEMBER 11, 1804 


ee 


AF Cairs = GORE 


PERKINS’ ELECTRICAL SKELETON AND ENCLOSED RUBBER COVERED WIRES 
SPECIALTIES SIGNAL BELLS AND CABLES 


The Western Electric Company Furnishes Equipment for Every Electrical Need 


Complete Stocks of All These Standard Lines Are 


CARRIED BY THE 


Weslora Ehecitnc 


EASTERN . CENTRAL WESTERN PACIFIC 

New York'“! Chicago co M PANY = ays San Francisco 
Philadelphia ianapolis ansas City Los Angeles 
Boston . aon ener Manufacturers of the Celebrated “Bell” Telephones and Suppliers of Denver 8 a 
Pittsburg Cincincinati All Apparatus and Equipment Used in the Construction, Operation Dallas Seattle 
and Maintenance of Telephone Plants and Central Stations Omaha Salt Lake City 


Atlanta Minneapolis 
Montreal Toronto Winnipeg Johannesburg Vancouver Sydney London Tokyo Antwerp Berlin Paris 
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These Trade Marks Imply 
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Established Standards of Quality 


we ee 


HEM icRay Be 


‘See the Teats on the Petticoat’’ 


HEMINGRAY GLASS 
INSULATORS 


EAVANT 


BRYANT SOCKETS 
AND PRODUCTS 


Hawlhorn 


TRADE MARK 


MOTORS, GENERATORS, ARC LAMPS, FANS, IGNITION 
BATTERIES, ANNUNCIATORS, BELLS, SOLDERING 
COMPOUNDS, TRANSFORMERS, 
MAZDALIERS 


“SAVE TIME AND FREIGHT” 








Sec us ear ore 





**HILL’’ SWITCHES, SWITCHBOARDS, 
PANEL BOARDS, CABINETS 











BROOKF 


ELD 
TAPE, CORD GLASS SPECIALTIES, INSULATORS 


The Western Electric Company Furnishes Equipment for Every Electrical Need 


Complete Stocks of All These Standard Lines Are 


Western EkecIric 


CARRIED BY THE 





EASTERN CENTRAL WESTERN PACIFIC 
Philadetphia Chicago co M PANY St. Louis _ San Francisco 
Boston Indianapolis Manufacturers of the Celebrated “ Bell” Telephones and Suppliers of ee City Los Angeles 
Pittsburg Cincinnati All Apparatus and Equipment Used in the Construction, Operation iain Seattle 
Atlanta Minneapolis and Maintenance of Telephone Plants and Central Stations Omahe Salt Lake City 
Montreal Toronto Winnipeg Johannesburg Vancouver Sydney London Tokyo Antwerp Berlin Paris 
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; i A Wide Field and 
a Profitable One 


for Electrical Dealers and Contractors 
has been created for 


:; No anne fu Type 
nter none for Mounting 


Later-phones 


We are constantly receiving inquiries for information and prices 
on private interior telephone systems, from house owners and 
builders---schools---factories---shops---clubs and business establish- 
ments in every section of the country. 
This is the result of one of the most extensive advertising cam- 
paigns ever undertaken in the electrical field. 
RESPONSIBLE DEALERS AND CONTRACTORS who are 
in a position to furnish Western 
Electric Inter-phones are profiting 
by this advertising and the co-op- 
erative sales effort of the largest tele- I 
phone manufacturers in the world. << 


The Western Electric guarantee protects you and your customers--- 
back of this guarantee is an organization of 20,000 co-operators. 
Western Electric Inter-phones are made in all types and 
Ccapacities---you can satisfy every customer. 


If you are not already familiar with Inter-phones write our nearest house for particulars 
and Special Bulletin No. 362. You will find it to be well worth your while. 


No. 2016 Type Metal Inter-phone 
for Desk Use 


The Western Electric Company Furnishes Equipment for Every Electrical Need 


se Wessora Lheciri¢ 


COMPANY 


New York Chicago St. Louis San Francisco 
Philadelphia Indianapolis Manufacturers of the Kansas City Los Angeles 


Boston — , 5 
Pittsburg Cincinnati 4“ 35 9% Seattle a 
Atlanta Minneapolis Bell Telephones Salt Lake City A WESTERN ELECTRIC TELEPHONE 


“TELEPHONE OUR NEAREST HOUSE” Montreal Winnipeg Vancouver Antwerp London Berlin Paris Johannesburg Sydney Tokyo 
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It is Calortte that has ‘Rebitalized 
the Heating Device Business 


Calorite has inspired a neY and widespread confidence in 
all electrically heated devices on account of the great 
durability it gives to the heating element. 


Calorite is Practically Indestructible 


Calorite, the resistor material used exclusively in G-E 
heating devices, has a high melting point, will not burn out 
at less than 1850 degrees Fahr., has 70 times the resistance otf 
copper, and more than twice that of the commonly used cop- 
per-nickel alloys, in short, it is an ideal resistance alloy. 


How Uniform High Quality is Achieved 


We direct, control and inspect every step in the process 
of making Calorite, thus insuring its uniform high quality. 
Nothing is left to chance. Rigid specifications, exacting in- 
spections and expert supervision follow every stage of its 
manufacture by skilled operators—from the mixing, melting 
and pouring to the rolling, annealing, drawing. punching and 
final testing. 

We are the only manufacturers of electric heating de- 
vices tomake and control a resistance material. 


The Discovery of “Calorite”’ 


In common with all other manufacturers of a complete 
line of heating devices, for many years we were dependent 
tor our resistance materials on the ordinary market alloys. 

Realizing that a broad and permanent success for elec- 
tric heating devices required a more satistactory resistance 
material, we were forced to seek a new resistor alloy. 

Thousands of dollars were spent in our large Research 
Laboratories, expert metallurgists mixed in their crucibles, 
hundreds of combinations of rare and common metals. This 
resulted, in 1907,in the discovery of Calorite. the most effective 
material known for transforming electricity into heat in heat- 
ing devices. : 

Nearly two more years were required to pertect Calorite 
tor commercial production. 


General Electric Company 


Largest Electrical Manufacturer in the World 


Principal Office: Schenectady, N. Y. 


SALES OFFICES IN THE FOLLOWING CITIES: 


Atlanta, Ga. Chicago, Il. Indianapolis, Ind. New Orleans, La. Salt Lake City, Utah. 
Baltimore, Md. Cincinnati, O. Kansas City, Mo. New York, N. Y. San Francisco, Cal. 
Boston, Mass. Cleveland, O. Los Angeles, Cal. Philadelphia, Pa. St. Louis, Mo. 
Buffalo, N. Y. Columbus, 0. Minneapolis, Minn. Pittsburg, Pa. Seattle, Wash. 

Butte, Mont. Denver, Colo. Nashville, Tenn. Portland, Ore. Spokane, Wash. 
Charleston, W. Va Detroit, Mich. New Haven, Conn. Richmond, Va Syracuse, N. Y. 


Charlotte, N. C. (office of Sol’g. Agt.) 
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CUTLER-HAMMER 




















The cream will rise 
to the top 


Alphabetical List of Fill a test tube with milk, fresh from the cow, 
Cutler-Hammer Apparatus ind you cannot (by merely looking at the contents 
\RC LAMP RESISTANCES f the tube) distinguish the cream from the milk 
BATTERY CHARGING RHEOSTATS Let it stand awhile and the line of demarcation 


BLOWER REGULATORS becomes clear. The cream will rise to the top. 
BRAKE SOLENOIDS 


CLAPPER TYPE SWITCHES Fill the Test Tube of Trade with a dozen or with 
COAL AND ORE BRIDGE CONTRO! a hundred lines of competing apparatus, more or 
es —_ isi less alike in appearance, and you cannot tell by 
CONTACTOR TYPE APPARATUS : 2 a _ 0} 
CRANE CONTROLLERS merely looking at these products of the various 
DIMMERS manufacturers which is the best. But in this cas¢ 
DISC BRAKES also, the cream in time will rise to the top 
DYNAMO BRUSHES ; 
ELEVATOR CONTROLLERS AND For a number of years the electric controlling 
\CCESSORIES devices designed and built by the Cutler-Hammer 
FAN RSGULASOSS Mig. Co. of Milwaukee have occupied an enviable 
FIELD REGULATORS 7. at the t yey en he Other make 
hIRE PUMP STARTERS position at the top ol the test tube. 1er make 
FLOAT SWITCHES of controllers resemble Cutler-Hammer controllers 
IGNITION BATTERY RHEOSTATS in appearance, some of them have the prestige of 
LIFTING MAGNETS well known names and unlimited resources back 
LIMIT SWITCHES , aie § siitctiin ‘iene sii haw enue this 
MACHINE TOOL CONTROLLERS ot them, but a though there are today Sé me 1irty 
MAGNETIC CLUTCHES AND SEPA concerns in this country manufacturing electric con 
RATORS trolling devices, the fact remains that six out of 
METER TESTING RHEOSTATS every ten controllers installed in the United States 
MASTER SWITCHES wae. Tomhanie - alanine 
WAVY APPARATUS ire Cutler-Hammer controllers. 
ORGAN nage For nearly twenty vears we have built controlling 
PRESSURE REGULATORS aerate’ oe yt ; z 
PRINTING PRESS CONTROLLERS devices and nothing else. We have not attempted 
PUMP CONTROLLERS to build all kinds of electrical apparatus but have 
REMOTE CONTROL APPARATUS everlasting concentrated on one line—controllers- 
RESISTANCE GRIDS and the men who buy controllers and use them have 
RESISTANCE UNITS al : A fee 
SELF-STARTERS discovered that there is a difference between Cutler- 
SNAP SWITCHES Hammer controllers and the various other makes 
SOLENOID SWITCHES that are on the market. 
SPEED REGULATORS 
STARTING RHEOSTATS Cutler-Hammer controllers, as a rule, cost a little 
SOLENOID OPERATED VALVES more than other kinds, so it must be that quality, 
STEEL MILL CONTROLLERS not price is the deciding factor with the majority 
cn Senne ff purchasers. Most people are willing to pay 
TREADLE OPERATED CONTROL a — se = eo 
LERS somewhat more for cream 





















































THE CUTLER-HAMMER MFG. CO. MILWAUKEE 


NEW YORK: Hudson Terminal! (50 Church Street) CHICAGO: Monadnock Block PITTSBURG: Farmers’ Bank Building 
BOSTON: 176 Federal Street PHILADELPHIA: 1207 Commonwealth Trust Bldg CLEVELAND: 1108 Schofield Bidg. 
PACIFIC COAST AGENTS Otis & Squires, 155 New Montgomery Street, SAN FRANCISCO 
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mplete with tension carriages, lubricating system and Blake Jet Condenser; 


till on original foundations in Harrison St. Power House. 
-18x42 Allis corliss engine, 14-ft. belt wheel, 25-in. face 
TURBO-GENERATOR SETS. 

2—500 KW. 
‘40 or 2,300-volt generators; each set complete with surface condenser 
ite exciter, etc. : 

300 KW. Turbo generator set same as above 
ALTERNATING CURRENT UNIT. 
250 KW. 240-volt, 3-phase, 60-cycle, Crocker-Wheeler 
ected to 14 x 24 x 18 Skinner side crank automatic engine; complete 
xciter and switchboard, all engine accessories, etc 
MOTOR GENERATOR SETS. 

1—3% KW., 104-voilt, 1,800 RPM., Wagner generator, 

HP. single- -phase, 208-volt, 60-cycle motor. 

—s KW., single-phase, Wagner generator, 

Vagner motor. 


1—7% KW., 


direct-connected to 7% 


1 60-ampere, 125-volt, 
2% HP. National : >-phase motor. 
SMALL GENERATORS. 
y-ampere, 115-volt, Robbins & Myers generator 
ampere, 125-volt, Crocker-Wheeler generator. 
Alt ernating and direct-current motors of all sizes and speeds 
LAMPS. 
Se veral hundred A.C. and D.C. G. I. are lamps, second hand, $4.00 
v, $6.00 each. Glassware, 80 cents extra. 
COMPRESSOR. 
12x12x18 Straight Line Laidlaw-Dunn-Gordon air compressor. 


Also, following equipment in other power plants: 
CORLISS ENGINES. 
12x36 Sioux City corliss engine; 22x42 Bass corliss 
14x36 Allis corliss engine; 20x48 Hamilton corliss 
16x36 Straight corliss engine; 22x48 Allis corliss. 
-~16x42 Allis corliss engine; 26x48 Nordberg corliss 
-18x42 Vilter corliss engine; 26x48 Allis corliss. 
—18x42 Sioux City corliss engine; 28x54 Hamilton corliss. 
-20x42 Sioux City corliss engine; 30x60 Allis corliss 
40x60 Allis corliss engine 
12x22x42 tandem compound Heavy duty Allis 
-18x30x42 cross compound Vilter. — ; 
-18x36x48 cross compound Heavy duty Allis. 
—18x36x48 cross compound heavy duty Hamilton 
1—22x32x42 cross compound heavy duty Slater. 
wa & 56x60 tandem compound Allis, belt wheel 
-30 & 60x62 cross compound Allis. 


POWER EQUIPMENT COMPANY $8 


National generator, 






Parsons Steam Turbines with Westinghouse %-phase, 60-cycle, 
sepa- 


alternator direct- 


with 


direct-connected to 


HP. 


direct-connected to 


each; 


w~ 
i i) 
Q 
is 
c 
“ 
Q 
— 
o2) 
og 
“= 
7) 
® 
- 
WE OFFER, for the C Ith Edison C 
ae 
» (or the Lommonweait ison Lompany: 
ENGINES. AUTOMATIC ENGINES. 
3,000 HP. twin tandem compound Corli engine. 20 « 2 2— 7x 9 Elevator engines. 
th 2 rope wheels 22 ft. sy a * ge 4 wo te ty 1— 8x10 Vertical engines. 


1—11x18 Russell engines. 

1—12x12 Armington & Sims, center crank. 

1—14x15 Armington & Sims, center crank. 

1—15x14 Ames, center crank. 

1—15x14 Ideal, center crank. 

1—15x16 New York Safety 

1—15x20 Ideal, side crank. 

1—16x12 Ball. 

1—16x20 Russell, 4-valve. 

1—22x42 Buckeye twin. 

1—26%x36 Buckeye. 

1—12x20x16 tandem compound Ball 

1—13x20x14 tandem compound Ideal. 

2—13x27x18 tandem compound Straight Line 

1—15x24x16 Ball. 

1—15x27x26 Armington & Sims. 

1—17%x33x38 Erie vertical cross compound. 

1—20%x37x18 Phoenix cross compound. 

DIRECT-CONNECTED SETS. 

350 KW.. 3-phase, 60-cycle, 2,300-volt, General Electric generator, direct- 

muna to tandem compound Mc Intosh & Seymour engine. 
1— 





KW., 250-volt, DC. Northern generator, direct-connected to 15 and 
27x24 Russell 4-valve engine. 


1—250 KW., 3-phase, 240-volt, 60-cycle, Crocker-Wheeler generator and 
Skinner automatic engine. 
1—100 KW., 2-phase, 60-cycle, 2,300-volt, General Electric generator, re- 


star tas field type, direct-connected to 12 and 18x14 Ideal engine. 

1—100 KW., 250-volt, DC. Ft. Wayne generator, direct-connected to 4-valve 
engine. 

1—60 KW., 250-volt, 6-pole Compound wound Western Electric generator, 
direct-connected to 14x14 Skinner automatic engine. 

1—47% KW. Westinghouse generator, 125 volts, direct-connected to Ames 
engine. 

1—25 KW., 125-volt, General Electric generator, direct-connected to Fisher 








engine 
BELTED GENERATORS. 
1—500 KW., 3-phase, 60-cycle, 2,300-volt, General Electric alternator, 300 
RPM. 
9—225 KW., 250-volt, DC. Crocker-Wheeler generators, speed 450 RPM. 
BOILERS. 
2—500 HP. B. & W. boilers with steel headers, built for 200-lb. pressure 
2—515 HP. Stirling boilers, good for 150-lb. pressure. 
2—300 HP. B. & W. boilers with steel headers, built for 200-lb. pressure 
3—250 HP. B. & W. boilers with Rooney Stokers. 
2—250 HP. Heine boilers with Martin Shaking Grates. 
2—72x18 butt strapped tubular boilers, built for 125-lb. pressure 
3—66x16 butt strapped tubular boilers, built for 125-lb. pressure. 
STOKE 
3—300 HP. Rooney Stokers complete with Westinghouse automatic stoker en- 


gines. 


s Fisher Building, CHICAGO, ILLINOIS 
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New Weston Eclipse| 


Direct-Current Switchboards, Ammeters, Milli-Ammeters and Voltmeters 


are of the “soft-iron” or “Electromagnetic” type, but 
they possess so many novel and valuable characteris- 
tics as to practically constitute a new type of instru- 
ment. Their cost is exceedingly low, but they are 
remarkably accurate, well-made and nicely finished 
instruments and are admirably adapted for general 
use in small plants, the cost of which is frequently 
an important consideration. 








Correspondence’ concerning these new 
Weston Instruments is solicited by the 


Weston Electrical Instrument Company 


List of Selling Agencies and Branch Offices: 
New York, 114 Liberty Street Denver, L California Street Toront 
Chicago, 1504 Monadnock Block San Francisco, Bride — Mission Street London, p4—— 5 Place, Holborn 


i 
Philadelphia, 346 Mint Arcade Cleveland wat Caxton Berlin, 88 Ritterstrasse 
Mexico, na, 10 Paris, 12 Rue St. Georges 


Boston, 176 Federal Street 
St. Louls, 915 Olive Street Montreal, a0 St. James Street 


“INE CLUAOTLOS | | Sectional iron Panel Boxes 
i@ * a sa | have so many good points tied up in the 























~ BOON TS THRE MEATING Ci fon be one thing, it will pay you to look into 
[| PR engi ‘| their make-up and price. We make all 
i) A RESISTANCE CONDUCTOR 4 's ye te kinds and sizes for Panel Cut-outs, Plug 
Highly Efficient for Electrically Heated Appliances, | oe §: hice cik Meine tne antl 
Laboratory Furnaces and Resistance Elements | eikag Ba | ; ne er ee 
Generally Hie iets os bulletin, “Paistery,” tells all about the 

Non-Corrosive, Non-Oxidizable 


SPECIFIC RESISTANCE EQUAL TO MERCURY eee! ee rte 
600 Obme r Mil. Ft. = ; ; 
T .00024 per °F. 
Ds Meg Point above 2800° F Al ee 


H. T. PAISTE CO., PHILADELPHIA, PA. 
DRIVER- HARRIS Alas CoO. NEW YORK BOSTON CHICAGO 


HARRISON, NEW JERSEY — CHICAGO OFFICE 38N.CLINTON 4 
2 





new good things. Do you get it’? Let 























HEADQUARTERS FOR THE BEST OF EVERYTHING IN 


ELECTRIC LIGHTING SUPPLIES 


Globes 


Cut-Outs Arc Lamps Switches 
Electric Fans 


Wires Cords Cables 
Sockets Brushes Dynamos Dynamo Parts Cored oa Solid Carbons 


Electric Heating and Cooking Utensils Motors HYLO Lamps Electric Portable Lamps for Office Use 
Miniature Decorative and all kinds of Incandescent Lamps 


COMMONWEALTH EDISON COMPANY 
ELECTRIC LIGHT AND POWER 
Telephone Randolph 1280 Edison Building, 139 Adams Street, ——s 
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It is the most perfect and successful window lighting reflector 
known. 





Price to the consumer only $2.50 in package lots of fifteen. 






Over 3000 installed in the past two months. 







Send for free book on show window lighting—contains tables 
and engineering data of immense value to solicitors. 


INDIRECT ILLUMINATION 


The Eye Comfort System, our other, big success is making 
great headway in all sections. 

























The Portland (Ore.) Ry. Light & Power Company, who recently 
equipped their new 9 story building throughout using 1400 
I-COMFORT units, state it “an unqualified success”—the talk 
of Portland. 


Bulletin No. 1 gives general information and illustrations, No. 2 
containing engineering data and Catalog A showing fixtures, will 
be sent on application. 














Our Engineering Department is at your service. 





We sell only to the electrical trade 


National X-Ray Reflector Co, “S.uevere" Chicago 
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POSITIONS WANTED 


The rate for “Positions Wanted” 
advertisements of forty words or less 
is one dollar an insertion; additional 
words two cents each, payable in ad- 
vance. Remittances and copy should 
reach this office not later than Mon- 
day, 12 o’cdock noon, for the next 
succeeding issue. 

Replies may be sent in care of 
Electrical Review and Western Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 





POSITION WANTED—BY youns man 
honest, sober, 

Had charge of line lamps 
ters in city of 7,000 for three 
Prefer Kansas or Oklahoma. 
reason for change Best refer- 
Address Box 1340, care of Elec- 

sview and Western Electrician 


inmarried 
ind meé 
years 
Good 
ences 
trical 


igo 





HELP WANTED 


Help Wanted” ad- 
forty words or less 
ind fifty cents an in- 
ynal words three cents 
advance Remit- 
j hould reach this 
uter than Monday. 12 
lock noon, for the next succeeding 
Ssue 

Replies may be 


Electrical R 


‘he rate for 
vertisements of 
§ ne d llar 
sertion; additic 
rach p ryable in 
lance ind 
Fi not 


i 


fy 


sent in care of 
eview and Western Elec- 
Marquette Building, Chi 
ago, or 13-21 Park Row, New York 


rician a 7 





WANTED — pad testers to send for 

new meter-testing 
beok. giving “pull information on con- 
necting and testing meters. This book. 
sent free upon request, will enable 
you to increase the efficiency of the 
meter department Central Electric 
Co., Chicago. 





WANTED Sales engineer to handle 

the Introduction of electric 
trucks in a central Western city. Must 
have good technical training and com- 
mercial experience. Salary, $2,000 per 
annum Address stating age and busi- 
ness qualifications. Address Box 1253, 
care of Electrical Review and Western 
Flectrician, Chicago 





WANTED— First-class sober electri- 

cian for conduit, interior 
wiring and general repair work. Must 
have tools and know Underwriters’ 
rules We pay $3.20 for eight hours; 
hance for advancement State age, 
experience, etc Address A. L. Swan- 
son, Evansville, Ind 





Men competent to qualify 
as first-class Blectric Ve- 
hicle salesmen Previous experience 
not absolutely necessary if possess 
technical knowledge, mechanical abil- 
ity, and the requisites of high-grade 
salesman. Address Box 1252, care of 
Electrical Review and Western Eilec- 
tricilan, Chicago. 


EDUCATIONAL 


The rate for “Educational” adver- 
tisements is 15 cents per line, non- 
pareil measurement, payable in ad- 
vance. Remittances and copy should 
reach this office not later than 
Monday, 12 o'clock noon, for the 
next succeeding issue 


WANTED — 








Electricians and electrical engineers 
make big money. The School of En- 
gineering of Milwaukee is the only 
school offering practical and individ- 
ually taught courses; you learn by 
actual practice under direction of ex- 
perts. We increase your earning ca- 
pacity. Positions guaranteed. Day 
and night classes. Special low rates 
now. Write to-day. 1023 Winnebago 
St., Milwaukee, Wis 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


MISCELLANEOUS 


The rate for “Miscellaneous” ad- 
vertisements of forty words or less 
is one dollar and fifty cents an in- 
sertion; additional words three cents 
each, payable in advance. Remit- 
tances and copy should reach this 
office not later than Monday, 12 
o’clock noon, for the next succeeding 
1Ssue, 

Replies may be sent in care of 
Electrical Review and Western. Elec- 
trician, 507 Marquette Building, Chi- 
cago, or 13-21 Park Row, New York. 





‘ectrte Light Plant in 
FOR SALE— Minnesota, 


Western 

town of 1,500 inhabitants; 20 year 
franchise. Cost $14,000, is ee | 30 
per cent on investment. Il sell to 
responsible party for one-half cash, 
balance on easy monthly payments. 
Address Box 1241, care of Electrical 
Review and Western Electrician, Chi- 


cago. 





—One 135 horsepower Ide 
FOR SALE Engine, Compound, 260 
revolutions; one 150 horsepower Chuse 
Engine, 260 revolutions; one 90 horse- 
power and one 170 horsepower Root 
joilers. All in good condition. Olney 
Electric Light & Power Co., Olney, 
Il 





Electric light plant pump- 
ing city water into town 
fifteen miles from Iowa coal 
fields Big bargain. Address Box 
1254, care of Electrical Review and 
Western Electrician, Chicago. 


FOR SALE 


of 1,500, 





__A quantity of shop worn 
FOR SALE books in good condition. 
but whose salableness is affected by 
their appearance. We offer these 
books at exactly one-half list prices 
and will quote better prices on quan- 
tities. Write for a list. Electrical 
Review Publishing Co., 507 Marquette 
Bidg.. Thicago. 





under South Dakota 

expense. No taxes. 
Long experience forming 
new com les in electrical and allied 
fields. rite Drexel Investment Com- 
pany, Drexel Bank Building, Chicago. 


Incorporate 
Laws. Save 
Safest, best. 





OVERSTOCKED ON A, C. 
GENERATORS 
NOTE OUR LOW PRICES 
in our Monthly Bargain Sheet to close 
these out quickly—Every machine 
sold by us is completely overhauled at 
our works in the regular manner and 
tested before shipment, and sent out 
practically new—machines overhauled 
by us are running in every city of 
consequence in this country and giv- 
ing entire satisfaction. 
—_ Cycle Alternators. 
y Ss 


Gen. Elec., 


Stanley 2-ph., 
Gen. Elec., 
Gen, Elec.., 
Westinghouse 
Ft. Wayne, 


tt OD DD DODD et et 


Westing ouse 
60-Cycle Alternators 


Westinghouse 
Crocker- Wheeler 
rotating field 
Westinghouse 

Gen. Elec., 


Gen. Elec., revolv. 
3-ph 


P 
Westinghouse, 2-ph 
Stanley, 2-ph 
Westinghouse, 

A.S.B. 


Gen. Elec., 


GREGORY ELECTRIC CO. 


16th & Lincoln Sts.. Chicago, Ill. 








WANTED cd Caing of nm 


to Use 
GALES 





cle that will 


in kee PREVENT 


the commutator ia 

EVENT CUTT 
Absolutely Will Not Gum The Brake” 
It will nF that high gloss on the comma_ 

‘ou have so long sought after, 

2500, Der Dozen “K. "McLENNAN & co. 
y Houses, or Room 409, ce Bidg., 

ple je Stick Tis 2 Dearborn 88, » Chicago, In, 


- ——d 


THE MOORE LI 
“Comes in Long Vacuum Tubes”’ G HT] T 
White Light for Color Matching 
The only light actually reproducing daylight, 
Yellow Light for Large Areas 
The most advanced and economical illuminant, 
Send fer New Beookiet 


|| *oorE ELECTRICAL CO. NEWARH, N, J 


ee 


50 Cts. For See by al Stick 






































TELEPHONE 
oun aie 
EAM_ GAS 


CIVIL 
ELECTRICAL 


cecraica. ENGINEERIN 


A thoroughly Equipped College of Engineering. Standard 4-year courses; also one- 
year courses in Steam and Electrical Engineering. Three months’ courses in 
Traction and Gas Engineering. One-year Machinist's Course. Shop work from the 

inning. Corr ence comes in courses, drafting, etc. Students may enter 
any time. Send for catalogue giving full information. 


HIGHLAND PARK COLLEGE OF ENGINEERING, Des Moines, lowa 




















Second Edition, Revised and Enlarged. 
Price $1.00, Postage Prepaid. 





“The How and Why 
By CHARLES TRIPLER CHILD 


of Electricity ” 








Late Technical Editor of the 
ELECTRICAL REVIEW 


Any Simplex Electric Iron is as good 
as it looks—not only in design and fin- 
ish, but the very best material and 
workmanship is put into every tron. 
It is guaranteed to last a year and 
there is no reason why it should not 
last many years. 

In selling a Simplex Iron you are sure 
to give your customer satisfaction and 
therefore lead to other Electric Heat- 
ing Devices. Let us send you Circular 
“R.” We invite correspondenc« 


_<afii IS ON ALL 
TRADE STANDARD 
MARK DEVICES 


BE SURE YOU ALWAYS GET IT 


SHPLEX FLECRICHEAING 


{CAMBRIDGE, MASS. 


Monadnock Block : Chicago 
612 Howard St., San Francisco, Cal. 


While the added matter has brought the 
volume up to date in every phase of this 
study, the original text, as prepared by 
its brilliant author, remains to entrance 
the reader. New illustrations have been 
made where it was deemed possible to 
further illuminate the explanatory mat- 
ter. The book contains no mathematics. 
The phenomena of electricity are treated 
in splendidly arranged word pictures, 
and the engineer, the student and the 
non-technical reader, alike, may be ben- 
efited and entertained by this book. 





ELECTRICAL REVIEW 
PUBLISHING CO. 


THE WESTERN HEADQUARTERS FOP 
ELECTRICAL BOOKS 


507 Marquette Bidg., Chicago 
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EXTRA SPECIAL BARGAINS 


In order to save handling expenses of ourfimmense stock of electrical ma- 
chinery on account of moving into our new building, we are offering them at cost. 

We have only offered these bargains once before, and from the way the 
orders are coming in it looks like everyone is in the market for a motor. 

This is your last chance to get them at these figures, and if you need a 
machine now, or in the near future, order at once. 

We have already had to withdraw our A. C. prices on small motors, and 
can now only offer D. C. machines. 110, 220 and 500 volt machines. 


| EEE 0 eee FC 
4 HP eee ee | re 
i SEC a i ee 
2 Mk ctsncsaenesansi 45.00 BF Bonk vncsakecenecess Se 
I ie. Sa \ a rer Pe 


All machines are complete with starting-boxes, pulleys and rails; thor- 
oughly guaranteed; immediate delivery. Apparatus subject to prior sale. 
WRITE FOR PARTICULARS 


GUARANTEE ELECTRIC CoO. 


CLINTON @ VAN BUREN STREETS 2 ao CHICAGO 
Wabash 2550 £=Private Exchange all Depts. 



































Frank MacGovern J. Warren Archer 
MacGovern, Archer & Co. 

114-118 Liberty Street Electrical and Steam Machinery NEW YORK 

DYNAMOS AND MOTORS-—ALL IN STOCK Phone, Cort. 5577 





60-Cycle Rotaries and Transformers. 


i— 500 KW, West., 600 RPM., 3-phase. Direct Current Direct-Connected Units. 


1— 300 KW, West., 720 RPM., 3-phase. 3—400 KW, FORT WAYNE. 10 POLE, 250 VOLTS, TYPE 
2— 300 KW, G. E., 900 RPM.. 3-phase. M.P.L., COMPOUND WOUND, 115 RPM. ENGINE TYPE, 
_ 110 KW, West. Transformers, 2300 v. Primary. NO ENGINES; THESE MACHINES WERE IN SERVICE 
2— 330 KW, G. E. Transformers, 2300 v. Primary FOR A FEW WEEKS ONLY, AND ARE REALLY NEW. 
alleen Seale Turbo-Generator Sets. CAN BE SHIPPED IMMEDIATELY. 
— 6 CW, Curtis, G. E., 3-ph., 60-cy., 2300-6600 v = ‘ 50 v = 
22000 KW, Curtis, G. E., 3-ph.” 25-cy., 6600 v. - ee 
I— 400 RW, West” Parone, 35h” ooco" Sane 1— 225 KW, Westg., 8 pole, 575 volts, 250 RPM., each d.-c. to 
A.c Bivest-Connested Units (60 Cc " ) an 18 & 30x16 in. West. engine (Rites governor). 
eee tage 1— 200 KW, Westg., 8 pole, 250 volts, 250 RPM., d.-c. to 18 and 


1— 750 KW, Stanley, 2-ph. (or 3-ph.), 2300. v.. 90 RPM., direct- 


connected to 24 in. and 48 in. x 48 in., heavy duty C. C. Cor- 30x16 in. Westg. engine (Rites governor). 


liss engine; complete with condenser, etc. Practically new. 1— 150 KW, C. W., 115-125 volts, 6 pole, 160 RPM., with heavy 
2— 500 KW, G. E., 3-phase, 60-cycle, 2,300 volts, 150 RPM.. duty 4-valve type horizontal McIntosh & Seymour engine. 
d. c. to 18 in. and 38 in. x 30 in. McIntosh & Seymour ver- 1— 150 KW, Westg., 8 pole, 550 volts, d.-c. to 13% in. and 23 in. 
, 200 KW. Went yearns since), 2,900 = we wen x 16 in. Ball Wood tandem compound engine. 200 RPM. 
~ ’ + 3- 2- ,& volt, a . 
direct-connected to 15 in. and 30 in. x 165 in. heavy duty 1—125 re Bulteck. By a, — S.C 
C. C. engine with condenser, heater and steam separator. shaft to oe ee re a » 
1— 300 KW, G. E., 3-phase, ATB, 150 RPM., 2,300 volts, with 1— 100 KW, General Electric, 125 volts, 6 pole, 250 RPM., with 
. ot & 22x30 in. C. C. McIntosh & Seymour engine. ; 15x16 in. horiz. McIntosh & Seymour engine. 
2— 200 KW, ATB, 3-phase, 60-cycle, 2,300-volt, G. E., alter., 1— 75 KW, General Electric, 6-pole, 225-235 volts, 260 RPM., 
each direct-connected to a DeLaval steam turbine. d.-c. to a Straight Line 15x13 engine. 
DIRECT CURRENT DYNAMOS AND MOTORS. ENGINES. 
250 Volt Dynamos. 250 Voit Motors. oo" ” ” 
° 1—22” x 44” x 48” Whitehill Corliss. 
1—170 KW, Western Elec., 550 RPM. 1—30 HP, Westg., 8, 950 RPM. 2—19” x 36” x 18” 
2—150 KW, Westg., 6 pole, 450 RPM. 3 uP & wr eee See ee nin Bit hoe Mm ge 
2-100 KW. Westinghouse, 580 RPM. 2—15 HP, C. W., Type CM, 800 RPM. 1—16” x 24” x 16” Westg., Rites Governor. 
2—100 KW, Crocker-Wheeler, 650 RPM. ss a Weeng Ce ee aes 1—15” x 28” x 18” T. C. Ideal; with shaft, 
1— 80 KW, Crocker-Wheeler, 650 RPM. 1—_ 5 HP. Northern 1150 RPM. bearing and fly wheel for direct con- 
1— oar’ Gen. Elec., Type M.P., 1450 i— 5 HP’ G. E.. CE-4. 1800 RPM nection. 
M. 1 5 HP: G. E. C98. 1650 RPM. 239" x 46° Bates Corliss. 
- , & + CM, 1437 RPM. 1—18” x 42” Harris Corliss. 
500-550 Volt Dynamos. - : = > &.. ssi By Rix : 1—16%”" x 18” Buckeye. 
1—400 KW, Westg., 6 pole, 375 RPM. at , G. E., -2, 165 : 1—16” x 36” Hewes -& Phillips Corliss 
1—300 KW, G. E., Type MP., 400 RPM. 1— 2 HP, Eddy, C, 1950 RPM. 1—15” x 16” McIntosh & Seymour. 
1—300 KW, Westg., 6 pole, 450 RPM. Bollers. 1—12” x 12” Payne; for dir. connection 
1—200 KW, Westg., 6 pole, 550 RPM. 3—250 HP, Heine, 150 Ibs. pressure. fay aaah : : : 
1—150 KW, Ft. Wayne, 6 pole, 550 RPM. i—175 HP, Manning, 125 ibs. pressure. 1—10” x 24” Hewes & Phillips Corliss. 
1— 65 KW, G. E., Type MP., 750 RPM. 2—175 HP, Manning, 100 Ibs. pressure. 1—10” x 10” New York Safety. 


All the above Machinery can be delivered immediately and Is In the very best condition. Send for full list of 2 and 3-phase Alternating and 550 
or 250-volt Direct Current Motors; also Dynamos, Engines and Electrical and Steam Machinery of every description 
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Steam Superheaters 


| BOSTON, Delta Building 


THE BABCOCK & WILCOX COMPANY, 85 Liberty Street, NEW YORK 


Babcock & Wilcox, Stirling, A. & T., Horizontal, Rust 


WATER TUBE STEAM BOILERS 


WORKS: BAYONNE, N. J.; BARBERTON, OHIO 
BRANCH OFFICE 


NEW CeinAns. 533 Baronne Street 
DENVER, 435 Seventeenth Street 

SALT LAKE CITY, 313 Atlas Block 
CHICAGO, Marquette Building 








Mechanical Stokers 
SEATTLE, Matual Life Building 











s: 
ATLANTA, A., Candler Salter 
ing 








ND, N lew England Bui MEXICO CITY, 7 Avenida Juarez 
CINCINNATI, 0. .. Tractie n Building HAVANA. CUBA, 11644 Calle de la Habana 
PORTLAND, “ORE., Wells-Fargo Building LOS ANGELES, Trust Building 


























SAMSON SPOT WATERPROOFED CORD FOR TROLLEYS AND ARC LAMPS. 


Send for Samples 


SAMSON CORDAGE WORKS, BOSTON, MASS. 


We are still making Drop Forged Commutator 
Segments, and our zew revised catalog is just 
out listing about 250 styles and sizes. 


Those who have used our Segments know that there 
are none better. They are drop forged of pure Lake 
Copper, and are accurate to gauge. Don’t fail to 


























Vacuum Drying and Impregnating 
Machines 


MANUFACTURED BY 


BUFFALO FOUNDRY AND MACHINE 00. 


62 Winchester Ave., 


BUFFALO, N. Y. 





get this new catalog. 
The Billings & Spencer Co. 


LONDON: § Long Lane HARTFORD, CONN. 























Don’t “tinker” 


with the Scale Problem! 








Take care of this problem properly —tackle the scale 
forming elements in your feed water before they have 
formed — not after. 

DEARBORN TREATMENT PREVENTS scale 
formation by acting directly on the scale forming salts in the 
water. The Dearborn method has proven so enormously 
successful because each case is treated individually. 
find out by analysis exactly what the water contains, and 
compound treatment that counteracts every injurious ele- 
Gallon sample required. 


ment in that water. 


DEARBORN DRUG & CHEMICAL WORKS 


General Offices and Laboratories, McCormick Bldg., 


We 


Chicago 












MAGNETIC FAULT FINDER 


Locates Grounds or Crosses exactly. Noresistance. Measurement proposition depends 
upon Magnetic action entirely. Send for descriptive circulars. 


MIDDLETON BROTHERS 


1361 Monadnock Bullding - . 








CHICAGO 





























[——— SAMSON TURBINE 


































The illustration shows the large NIAGARA POWE: HORIZONTAL SHAFT TURBINES re- 
cently installed by us for the TELLURIDE POWER TRANSMISSION CO., power station, 
Logan, Utah. Tests conducted by oo — developed as follows: 


Head Gateage peed Generator Efficiency Turbine Efficiency 
211.5 ft. 1-2 400 mm. 1038 95.20 per cent 73.80 per cent 
209.7 “ 3-4 400 # 15600 96.50" $3.58 
208.9 “ Full 400 “ “ 1677 96.70 “ “ os7 * * 


These results have never been equaled Ohne t other turbine of the Horisontal Sb shat b Desi 
operating under equally HIGH HEADS. he test was made AFTER TURBINES WERE ALLED, 
direct coupled to Generators. Francis’ weirs and formulz for Coches were used. The e ori 
inal test reports on file at our offices. . These turbines are all fitted with our — 
BALANCED GATES. Note especially the UNIFORM SPEED aT ALL GATEAGES. 














JAMES LEFFEL & CO., 









. 309 Lagonda Street 
Springfield. hio, U. S. A. 
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CLASSIFIED INDEX TO ADVERTISEMENTS 


AIR COMPRESSORS 
Allis-Chalmers Co 
Emerson Electric Mfg. Co 


ALARMS, BURGLAR 
Electric Goods Mfg. Co 
Manhattan Electrical Supply Co 
Partrick, Carter & Wilkins Co 
Western Electric Co. 

ALARMS, HIGH AND LOW 
Electric Goods Mfg. Co 
Partrick, Carter & Wilkins Co 
Sundh Electric Co 

ALARMS, FIRE 
Electric Goods 
Partrick, Carter 

ALTERNATORS 
Allis-Chalmers Co 
Fort Wayne Electric Works 
General Electric Co 
Western Electric Co. 
Westinghouse Electric 


ANCHORS, GUY 
Everstick Anchor ‘ : 
Johns-Manvilie Co... H. W 
St. Louls Malleable Castir 
Western Electric Co 
Westinghouse Electric & Mfg. Co 

ANNUNCIATORS 
Central Electric Co 
Electric Goods Mfg. Co 
Manhattan Electrical Supply Co 
Ostrander & Co., W. R. 
Partrick, Carter & Wilkins Co 
Stanley & Patterson 
Western Electric Co 

ASBESTOS PRODUCTS 
Johns-Manville Co... H. W 


BADGES 
Kautz & Co., Fred 
SATTERIES, PRIMARY 
Bisseli Co., The F 
Burniey Battery & Mfg 
Central Blectric Co 
Edison Mfg. Co 
€lectric Goods Mfg. Co 
Lectanche Battery Co 
Manhattan Electrical Supply Co 
Western Electric Co 
BATTERIES, STORAGE 
Electric Storage Battery Co 
Edison Storage Battery Co 
Gould Storage Battery Co 
Philadelphia Storage Battery Co 
United States Light & Heating Co 
Western Electric Co 
Willard Storage Battery Co 
BATTERY PLATES 
St, Louls Smelting & 
BATTERY WAX 
Mitchell-Rand Mf 
-BELLS 
Centrai Ele 
Electric Goods Mfg. Co 
Manhattan Electrical Supply Co 
Ostrander & Co., W. R, 
Partrick, Carter & Wilkins Co 
Western Electric Co 
BELL RINGING TRANSFORMERS 
West Electric & Mfg. Co 


BELT DRESSING 


Crucible ¢ 


Mfg. Co 
& Wilkins Co 


& Mfg. Co 


Refining Co 
gs. 


tric Co 


nghouse 


Dixon Joseph 


BENDERS, ee gen 
Fibre ndu 
BLOWERS 
Emersor Ele 
BOILER FRONTS AND CASTINGS 
Minneapolis Steel & Machinery Co 
BOILERS 
Babcock & Wilcox Co., The 
Minneapolis Steel & Machinery Co 
Westinghouse, Church, Kerr & Co. 
BOLTS, EXPANSION, TOGGLE and HANGER 
Star Expansion Bolt Co 
Wrigley Co., Thos 
BOOKS TECHNICAL 
Electrical Review Pub 
BOOSTERS 
Allis-Chalmers Co 
General Electric Co 
Ridgway Dynamo & Engine Co 
Western Electric Co 
Westinghouse Electric 
BOXES, JUNCTION 
Condit Electrical Mfg. Co 
Western Electric Co 
BOXES, WOOD, CUT-OUT 
Ashiand Electric Co 
BRAKES, ELECTRIC 
Electric Controller and Mfg 
Sundh Electric Co. 
Western Electric Co 
BRIDGES 
American Bridge Co., 
BRIDLE RINGS 


Bigsell Co., The F 
Star Expansion Bolt Co 


Mfg. Co 


& Mfg. Co 


of New York. 


| CABLE HANGERS 


| CARBONS 


BRUSHES, DYNAMO 
American Carbon & Battery Co. 
Central Electric Co. 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co. 
Speer Carbon Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
BULBS, INCANDESCENT LAMP 
Lippincott Glass Co., The 
BUSHINGS 
Condit Electrical Mfg. Co. 
Federal Electric Co. 
Fairmount Electric & Mfg. Co 
Massachusetts Chemical Co. 
Western Electric Co 
CABINETS 
Taunton-New Bedford Copper Co. 


| CABLE BELLS 


Electrical Engineers 


| CABLE DOGS 


Star Expansion Bolt Co 


Bissell] Co., The F. 

Condit Electrical Mfg. Co, 
Standard Underground Cable Co 
Star Expansion Bolt Co. 
Western Blectric Co 


| CABLE RACKS 


Cope, T. J. 
CABLE TROLLEYS 

Bissell Co., The F. 
CABLING MACHINES 

New England Butt Co 
CAR HEATERS, ELECTRIC 


Simplex Electric Heating Co 
Western Electric Co 


Badt & Co., F. B 

Chicago Carbon Co 

National Carbon Co 

Reisinger, Hugo. 

Western Electric Co 
Westinghouse Electric & Mfg. Co 


| CARBON BRUSHES 


American Carbon & Battery Co. 
Central Electric Co. 

Speer Carbon Co, 

Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


CASTINGS 
Minneapolis Steel & Machinery Co. 
New England Butt Co. 
Ohio Brass Co. 
Phosphor-Bronze Smelting Co 
CEMENT, CABLE TRANSFORMER 
Massachusetts Chemical Co. 


CHANDELIERS 
Beardslee Chandelier 
Tungstolier Co 

CHECKS 
Kautz & Co., 

CHOKE COILS 
Lord Mfg. Co 
Westinghouse Electric 

CIRCUIT-BREAKERS 
Badt & Co., F. B. 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co. 

Cutter Electric Mfg. Co. 
Electric Controller and Mfg. Co. 
Fort Wayne Electric Works 
General Electric Co 
Roller-Smith Co. 

Sundh Electric Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 

CLAMPS, GROUND CONNECTION 
Condit Electrical Mfg. Co. 
Fairmount Electric & Mfg. Co 
Lord Mfg. Co. 

CLEATS 
Blake Signal 

CLIMBERS 
Klein & Son, Mathias 
Oshkosh Logging Tool Co 
Western Electric Co 

CLUSTERS 
Benjamin Electric Mfg. Co 
Federal Electric Co. 
Holophane Co. 

Western Electric Co 


CLUTCHES 
Minneapolis Stee! & Machinery Co 
COAL MINING MACHINERY 
Allis-Chalmers Co. 
General Electric Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
COILS 
Belden Mfg. Co. 
D. & W. Fuse Co 
Western Electric Co 
Westinghouse Flectric & Mfg. 
COILS, INDUCTIO 
Electric Goods Mfg. Co 
Ostrander & Co., W. R 
Roentgen Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. 


Mfg. Co 


Fred 


& Mfg. Co 


& Mfg. Co 


Co. 


Co. 


Equipment Co. 


| 
| 


| 


COILS AND MAGNETS 
Western Electric Co. 
Westinghouse Electric & Mfg. 

COMMUTATOR LUBRICANT 
Acheson Graphite Co., International. 
Dixon Crucible Co., Joseph 
McLennan & Co., K. 

| COMUTATOR SEGMENTS 
Billings & Spencer Co. 

COMPOSITION (MOULDED) 

Pardee, F. W. 
OUNDS, BOILER 

ae Drug & Chem. Wks. 
Johns-Manville Co., H. 

COMPOUND, INS. AND SPLICING 
Massachusetts Chemical Co. 
Standard Paint Co., The 
Western Electric Co. 

CONDENSERS, ELECTRIC 
Leeds & Northrup Co. 

Marshall, William 

CONDENSERS, STEAM 
Allis-Chalmers Co. 

Minneapolis Steel & Machinery Co. 
Western Electric Co. 


Co. 


Circular Loom Co. 
Conduit Co. 
Conduit Mfg. Co 
ewe Co. 


American 
American 
American 
American 
Camp Co. H 
Clay Product Co. 
Clifton Mfg. Co. 
Fibre Conduit Co. 
Johns-Manville Co., H. W. 
McRoy Clay Works. 
National Conduit & Cable Co. 
National Metal Molding Co. 
Sprague Electric Co. 
Standard Vitrified Conduit Co. 
Western Electric Co. 
CONDUIT BENDERS 
Fibre Conduit Co., 
Western Electric Co. 


The 


| CONDUIT RODS 


Bissell > The F. 
Cope, T. 
Western Eiectrie Co. 
CONDUIT ENGINEERS AND CONTRACTORS 


Turner Improvement Co., J 


CONSTRUCTION 
Arnold Co., The 
Bates Putnam A. 
Byllesby & Co., H. M. 
Central Station Engineering Co. 
Colonial Illuminating Co. 
Electrical Engineers’ Equipment Co 
Fergus & Co., _ 
Kelly Eng. Co., John F. 
New England Engineering Co 
Stone & Webster Eng. Corp 
Western Electric Co. 
White & Co., J. . 
Zimmerman Co., W. H 
CONSTRUCTION. Sopris 
Bissell Co., The 
ae. , a 
Western Electric Co 


| CONTROLLERS 


Allis-Chalmers Co 

Badt & Co., F. 

Cutler- Hammer Mfg. Co. 
Electric Controller & Mfg. Co 
Genera! Electric Co. 

Pardee, F. W. 

Simplex Electric Heating Co 
Sundh Electric Co. 

Western Electric Co. 


Westinghouse Electric & Mfg. Co. 


| CONTROLLER Quemtatons 
Co 


Lord Mfg. ’ 
Sundh Electric Co. 
Western Electric Co 


| CONVEYING DEVICES 


Minneapolis Steel & Machinery Co. 
CORD AND ROPE 

American Steel & Wire Co. 

Belden Manufacturing Co. 

Boston Insulated Wire & Cable Co. 

Lowell Ins. Wire Co. 

Phosphor-Bronze Smelting Co. 

Samson Cordage Works. 


CORRESPONDENCE SCHOOLS 


American School of Correspondence. 


COUNTERS. oe 


Belden 


| CRANE oToRs 


General Electric Co 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


| CREOSOTED PRODUCTS 


Carbolineum Wood Preserving Co 
The Kettle River Co. 
The Valentine-Clark Co. 


| CROSS-ARMS, RRACEETS. PINS, ETC. 


Bissell Co., 
Brady, T. 
Central Electric Co. 
Lindsley Bros. Co., The 
Manhattan Elec, Supply Co. 
Ohio Brass Co. 
Weatern Electric Co 

Cc TAPS 

Electric Goods Mfg. Co. 


CUSHIONS, FIELD COIL 
Massachusetts Chemical Co. 








CUT-OUTS AND SWITCHES 
Bissell Co., The F. 
Central Blectric Co, 
Chicago Fuse Wire &@ Mfg. Co 
Commonwealth Edison Co 
Cutler-Hammer Mfg. Co. 
D. & W. Fuse Co. 
Ft. Wayne Elec. Wks. 
General Electric Co. 
Hart Manufacturing Co. 
Manhattan Elec. Supply Co 
Sundh Electric Co. 
Trumbull Electric Mfg. Co 
Western Electric Co. 
Westinghouse Electric &@ Mfg. Co 


DIMMERS 


Cutler-Hammer Mfg. Co 
Western Electric Co. 

DIRECT MOTOR DRIVE FOR PLANES 
Electric Controller & Mfg. Co.. The 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 

DISCONNECTING SWITCHES 
Lord Mfg. Co. 

Westinghouse Electric & Mfg. Co 
RILLS 


Morse Twist Drill Machine Co 
Star Expansion Bolt Co. 
United States Electrical Too! 


DRYING MACHINERY 


Buffalo Foundry & Mach Co 

Devine Co., J. P. 
DYNAMOS AND MOTORS 

Allis-Chalmers Co. 

Bissell Co., The F. 

Central Electric Co. 

Century Blectric Co. 

Commonwealth-Edison Co 

Diehl Mfg. Co. 

Eck Dynamo & Motor Co 

Electric Machinery Co. 

Emerson Electric Manufacturing Co. 

Fort Wayne Electric Works 

Garwood Electric Co. 

General Blectric Co. 

Gregory Electric Co. 

Guarantee Electric Co. 

Kimble Electric Co. 

Peerless Electric Co. 

Richmond Electric Co. 

Ridgway Dynamo & Engine Co 

Robbins & Myers Co. 

Roth Bros. & Co. 

Sprague Electric Co. 

Stow Mfg. Co. 

Triumph Electric Co. 

Wagner Electric Mfg. Co 

Western Electric Co. 

Westinghouse Blectric & Mfg. Co 
ELECTRIC ARC WELDERS 

Electric Controller & Mfg. Co 
ELECTRIC COOKING APPARATUS 

American Electrical Heater Co 

General Electric Co. 

Simplex Electric Heating Co 

Western Electric Co. 

Westinghouse Electric & Mfg Co 
ELECTRIC FAULT FINDER 

Electric Controller and Mfg. Co 
ELECTRIC GAS LIGHTING 

Electric Goods Mfg. Co 
ELECTRIC IRONS 

American Electrical Heater Co 

Guaranty Electric Heater Co 

Pelouze Electric Heater Co 

Simplex Elec. Heating Co 

Western Electric Co. 

Westinghouse Electric & Mfz 


ELECTRIC LIGHTERS 


Stanley & Patterson. 

Western Electric Co. 
ELECTRIC LIGHTING OUTFITS 

Strelinger Co., Chas. 
ELECTRIC LOCOMOTIVES 

General Electric Co. 

Westinghouse Electric & Mfz 
ELECTRIC RAILWAYS 

Allis-Chalmers Co. 

Arnold Co., The 

Byllesby & Co., H. M 

Fergus & Co., W. L. 

General Electric Co. 

Hammer, Wm. J. 

Kelly Eng. Co., John F 

New England Eng. Co 

Western Electric Co. 

Westinghouse Electric & Mfz 

White & Co., J. G. 
ELECTRICAL SUPPLIES 

Bates, Putnam A. 

Bissell Co., The F. 

Central Electric Co. 

Condit Electrical Mfg. Co 
ELECTRICAL SUPPLIES--Continued 

Commonwealth Edison Co. 

Electric Goods Mfg. Co. 

General Electric Co. 

Johns-Manville Co., H. W. 

Manhattan Electrical Supply ©o 

Metroplitan Electrical Supply Co 

Ohio Brass Co. 

Paiste Co.. H. T. 

Partrick. Carter & Wilkins Co 

Philadelphia Electric Mfg. C: 

Stanley & Patterson. 

Western Electric Co. 

Westinghouse Electric & Mfg. Co. 

Weston Electrical Instrument Co. 


The 
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Highland Park College 


of Engineering 
DES MOINES, IOWA 


TERMS OPEN Sept. 6, Oct. 17, Nov. 29,1910 and Jan. 2, 1911 








One of the most Completely Equipped Engineering Schools in the Country 
COURSES OFFERED 


CIVIL, ELECTRICAL AND MECHANICAL ENGINEERING COURSES 


Standard courses are offered in Civil, Electrical and Mechanical Engineering - 

Special oppor tunity is offered for making up work or for taking a complete cours¢ 

preparatory to the s:andard Engineering Courses. Shop work from the beginning 
ymes in preparatory courses. See our new Engineering catalogue. 


SHORT COURSES 


One Year Electrical Engineering Course 

One Year Telephone Engineering Course 
One Year Steam Engineering Course 

One Year Machinists’ aud Automobile Course 
One Year Course in Mechanical Drawing 


Gr d= Ce tO 


ta fair common school education is all that is required for entrance to these 
irses. These courses are very practical and are intended for those who have but 
nited education and do not see their way clear to take a complete Engineering 
urse. The Machinists’ Course is especially practical. The machine shop is the 
ost complete to be found in connection with any Engineering School in the 


\ited States. 
SPECIAL COURSES 
TRACTION ENGINEERING 


his is the most complete course in Traction Engineering offered by any Engineer- 
ng School in the country. It may be completed in three months. Students are 
1ught how to make all repairs on engines as well as to‘handle them. Four traction 
ngines used for experimental purposes. 


GASOLINE AND AUTOMOBILE COURSES 


Phese courses may be completed in three months. They are exceedingly practical. 
Complete Chauffeur practice. Just a fair common school education is all that is 
ecessary to enter. 


FARM BLACKSMITHING, FARM CARPENTRY 
Mention course in which you are interested. Address 


O. H. LONGWELL, Pres., Des Moines, Iowa 


Highland Park College of Engineering, Dept. P. M. 














I KNOW 


my power and its a good thing I do—“‘old boy 

lightning” had everything his own way until I 

put a stop to his capers I just take the shock and put 

it in my pocket and leisurely throw it into the ground 
here’s my card 


Chapman Lightning 
Arrester 


For Telephone and Telegraph Lines 
ALWAYS ON THE JOB 








Never weakens the line electrically or mechanically and 
veeds no “looking after’’ when once put in place. 


You ought to meet me face to face. 
Send me your card—you’ve got mine. 


Minnesota Electric Co., - Minneapolis, Minn. 




















| MOTORISTS! 


Have you Ignition Troubles? 


Delco Ignition System for autos will run your car 
2,000 miles on six dry cells; 10,000 miles without 
adjustment. 


Manufactured in Chicago. 


Write for ~ Reasons Why” 


KELLOGG SWITCHBOARD & SUPPLY CO. 


CHICAGO 











days and $2.00 a month until I have paid $18.80; or notify you and hold 




















Whether student or 
F cad expert, this 


complete 





Cyclopedia of 


Applied Electricity 


will be found useful as a guide and reference work 








This cyclopedia comprises six big volumes—bound 
in half morocco—contains 2,896 pages, 7 x 10_inches 
printed on special paper, in large, clear type,—2,000 
full page plates,’ diagrams, formulas, etc. 

It is written by thirty expert Electrical Engineers —the biggest 
men in the profession. 

THE REFERENCE VALUE IS GUARANTEED by the fact that the 
books are compiled from the text books used in the correspond- 
ence courses of the American School of Correspondence. These 
parctical lessons are arranged for quick and ready reference. 


Will You Examine Those Books Free of Charge ? 


If you are interested in Electricity, we know these books are just what 
you want. To convince you of this, we will send a complete set to you 
by prepaid express; keep them five days; examine them thoroughly and 
carefully ; test them; apply the knowledge they contain to your every 
day work. If you decide to keep them, send us $2.00 after five days and 
$2.00 a month until you have paid the special price of $18.80. The regular 
list price is $36.00. Just fill in the coupon below and mail it tous. The 
books will be sent you at once. 











IMPORTANT SUBJECTS TREATED 


Theory, Calculation, Design and Construction of Generators and 

Motors—Electric Wiring—Electric Telegraph—Wireless Teleg- 
raphy—Telautograph—Types of Dynamos and Motors—Elevators 
—Direct-Current Motors—Direct-Driven Machine Shop Tools— 
Electric Lighting—Electric Railways—Alternating-Current Motors 
—Single-Phase Electric Rallway—Management of Dynamos 
and Motors—Power Stations—Central Station Engineering—Storage 
Batteries—Power Transmission—Alternating-Current Machinery— 
Telephony—Automatic Telephone—Wireless Telephony—Telegra- 
phone, etc. 














For a short time we will include, as a monthly supplement for one 
year, the TECHNICAL WORLD MAGAZINE. This is a_ regular 
$1.50 monthly, full of Twentieth Century Scientific facts, written in 
popular form. Also contains the latest discussions on timely topics 
in invention, discovery, industry, etc. 


American School of Correspondence 


CHICAGO, U. S. A. 


FREE EXAMINATION COUPON 


American School of Correspondence: 


Please send Cyclopedia of Applied Electricity for FREE examination; 
also Technical World Magazine for 1 year. I will send $2.00 within five 








the books subject to your order. Title not to pass until fully paid 
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ELECTRODES 
Acheson Graphite Co 
ELECTROMAGNETS 


Sundh Electric Co 
Western Electric Co 
Westinghouse Electric & Mfg. Co 
ELECTRO-PLATING MACHINERY 
General Electric Co 
ENGINES, GAS, GASOLINE AND OIL 
Allis-Chalmers Co. 
Minneapolis Steel & Machinery Co. 
Westinghouse Machine Co. 
ENGINES, STEAM 
Allis-Chaimers Co 
Hooven, Owens & 
Minneapolis Steel 
Ridgway Dynamo & Engine Co. 
Rochester Machine Tool Works 
Westinghouse Machine Co 
ENGINEERS AND CONTRACTORS 
American Bridge © 
Arnold Co., The 
Badt & Co. F. f 
Bates, Putnam A 
Brown, Eugene ‘ 
Byliesby & Co., H. M 
Central Station Engineering Co 
Clement, Edward E 
Colonial Illuminating Co 
Cravens Geo. W 
Electrical Engineers 
Electro-Mechanical Engineering Co 
Fergus & Co. W. L 
Fowle, Frank F 
Hammer, Wm J 
Humphrey Cc. Ww 
Humphrey, Henry H 
Jackson, D. Cc. & W. B 
Kelly Engineering Co., John F 
Kohler Bros 
Lamar 
Samuel G 
Albert J 
Kempster B 
England Engineering C 
H, Thurston 
Chas. A 
& Lundy 
Webster 


International 


Rentschier Co 
& Macnimery Co 


Eng. Corp 
B 


IW 
Western Engineering & Const. Co. 
White & Co, J. G 
Zimmerman Co., W. H. 
FANS AND FAN MOTORS 
Bissell C The F. 
Central Electric Co 
Century Electric Co 
mmonweal ith Edison Co 
Diet Mfg Co 
» on Electri Manufacturing Co 
Electric Works 
ctric Co 
21 tric Co 
jlectric Co 
Meyers Co 
Electric Co, 
& Patterson 
Electric Mfg. Co 
stern Electric Co 
Westinghouse Electric & Mfg. Co 
FAN wovtage RESISTANCES 
Western E 
FAULT FINDERS, ELECTRIC 
Electric Controller & Mfg. Co 
FIBRE 
Fibre 
FIREPLACE, ELECTRIC 
General Electric Co 
Westinghouse Electric & Mfg. Co 
FITTINGS, ELECTRIC CRANE 
Electric Controller and Mfg. Co 
FIXTURES, GAS AND ELECTRIC 
Beardsiee Chandelier Mfg. Co. 
Benjamin Electric Mfg. Co 
Federal Electric Co 
O’Beirne & ¢ Edw. J 
Pardee F W 
Tungstolier Co 
Western Electric Co 
FIXTURES, STREET LIGHTING 
Flour City Ornamental Iron Works 
Morris Co Elmer P 
Mott Iron Works, J. L 
Philadelphia Electrical 
FIXTURE STUDS 
Ashland Electric C 
FLASHERS 
Bissell Co The F 
FLEXIBLE COUPLINGS FOR SHAFTS 
The Electric Controller & Mfg. Co. 
Westinghouse Electric & Mfg. Co 
FLAT IRONS, ELECTRIC 
American Electrical Heater Co 
General Electric Co 
Guaranty Electric Heater Co 
Simplex Biec. Heating Co 
Western Electric Co 
Westinghouse Electric 
FLEXIBLE SHAFTS 
Stow Mfg. Co. 
FRICTION TAPES AND. cLorEs 
Johns-Manville Co., 
Massachusetts Chemical Co 
Standard Paint Co 
Western Electric Co 


lectric Co 


Conduit Co 


& Mfg. Co 


& Mfg. Co. 


Equipment Co. 





GRINDERS, ELECTRIC, 


| GRINDERS, ELECTRIC, 





CLASSIFIED INDEX—Continued. 


FUSES 
Central Electric Co. 
Chicago Fuse Wire & Mfg. Co 
Condit Electrical Mfg. Co 
D. & W. Fuse Co. 
Detroit Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co, H. W 
Manhattan Electrical Supply Co 
National Electric Specialty Co. 
Western Electric: Co. 
Westinghouse Electric & Mfg. Co 
FUSE WIRE 
Chicago Fuse Wire & Mfg. Co 
Condit Electrical Mfg. Co. 
General Electric Co, 
Western Electric Co 
Westinghouse Electric 


GAINS, STEEL 
Belden Mfg. Co 
GAS PRODUCER POWER PLANTS 
Minneapolis Stee! & Machinery 
Westinghouse Machine Co. 
GEARS 
New Process Raw Hide Co 
GENERATORS 
Allis-Chaimers Co 
Electric Machinery Co 
Garwood Electric Co. 
General Blectric Co 
Ridgway Dynamo & Engine Co 
Triumph Electric Co. 
Western Electric Co 
Westinghouse Blectric 
GLASS TUBINGS 
Lippincott Glass Co., 
GLOBES, SHADES, ETC. 
Central Electric Co. 
Fostoria Glass Specialty Co 
Holophane Co 
Lippincott Glass Co., 
Phoenix Glass Co 
Western Electric Co 
Westinghouse Electric 
GRAPHITE 


Acheson 


& Mfg 


& Mfg. Co 


The 


The 


& Mfg. Co 


Graphite Co., International 
Dixon Crucible Co., Joseph 
Holmes Fibre Graphite Co 
GRAPHITED GREASE 
Acheson Graphite Co., international 
(Center) 
States Electrical Tool Co 
(Surface) 
Tool Co 


United 
United States Electrical 
GROUNDS 

Lord Mfg. Co 
GROUND CONES 

Pardee, F. W 
GROUND CONNECTION CLAMPS 

Condit Electrical Mfg. Co. 


Fairmount Electric & Mfg. Co 
Western Electric Co. 


| HAND DRILLS, ELECTRIC 


United Electrical Tool Co. 


HANGERS, CONDUIT AND MOULDING 
Condit Electrical Mfg. Co 
Western Electric Co. 


States 


| HEATING APPARATUS 


American Electrical Heater Co 
General Electric Co. 
Johns-Manville Co, H. W. 
Simplex Electric Heating Co 
Western Electric Co 
Westinghouse Electric & Mfg. Co 


HEATING (EXHAUST STEAM 
American District Steam Co 


HEATING SSTEMS (STEAM) 


McCrum-Howell 


| HOISTING MACHINERY 


Allis-Chalmers Co 
HYDRAULIC MACHINERY 
Allis-Chalmers Co. 
IMPREGNATING APPARATUS 
Buffalo Foundry & Machine Co. 
Devine & Co., J. P. 
INNER GLOBES 
Fostoria Glass Specialty Co 
Phoenix Glass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
INSTRUMENTS 
Badt & Co. F. B 
Blakeslee, H. J 
Bristol Co 
Columbia Meter Co 
Cutter Electrical Mfg. Co. 
Duncan Electric Mfg. Co. 
Esterline Co. 
Fort Wayne Electric Works 
General Electric Co. 
Guriey, W. & L. EB. 
Hoyt Electrical Instrument Works. 
Johns-Manville Co., ° ° 
Keystone Electrical Instrument Co. 
Leeds & Northrup Co. 
Middleton Bros. 
Pignolet, Louis M. 
Racine & Co, Jules 
Roller-Smith Co. 
Sangamo Electric Co. 
Thompson & Levering Co 
Wagner Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Blectric & Mfg. Co. 
Weston Electrical Instrument Co. 








INSULATING CEMENTS 
Massachusetts Chemical Co 
INSULATING COMPOUNDS 


Electric Cable Co. 

General Electric Co. 
Massachusetts Chemical Co. 
Minerallac Electric Co. 

Ohio Brass Co. 

Western Electric Co. 
Westinghouse Electric & Mfg. Co 


INSULATING MACHINERY 
New England Butt Co. 


INSULATING PAINTS 


Massachusetts Chemical Co. 
Standard Paint Co. 


INSULATORS ANDINSULATING MATERIAL 


American Electrical Works. 
Andrew, Harry H. 

Brixey, W. R. 

Brookfield Glass Co. 

Central Electric Co. 
Commonwealth Edison Co. 
Detroit Insulated Wire Co 
Electrose Mfg. Co 

Genera! Electric Co, 

Hemingray Glass Co. 

Indiana Rubber & Insulated Wire Co. 
Johns-Manville Co., H. W. 
Locke Insulator Mfg. Co 
Massachusetts Chemical Co. 
Mica Insulator Co. 

Minerallac Electric Co. 
Mitchell-Rand Mfg. Co. 

Munsell] & Co., Eugene 

New York Insulated Wire Co. 
Okonite Co. 

Ohio Brass Co, 

Packard Electric Co. 

Phillips Insulated Wire Co. 
Simplex Electrical Co. 

Standard Paint Co. 

Standard Underground Cable Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 


IRIDIO PLATINUM, WIRE AND SHEET 
Baker & Co., Inc. 


IRONS, ELECTRIC 
American Blectrical 
General Electric Co. 
Guaranty Electric Heater Co. 
Pelouze Electric Heater Co. 
Simplex Electric Heating Co. 
Western Electric Co. 
Westinghouse Electric 


JOINTS, WIRE 
Western Electric Co 
JUNCTION BOXES 


D. & W, Fuse Co. 
Western Electric Co 


LAMP ADJUSTERS, INCANDESCENT 


Edgerton, E. E. 
Illinois Appliance Co 
LAMPS, ARC 
Badt & Co., : 
Bissell Co., The F. 
Central Electric Co, 
Excello Arc Lamp Co. 
Fort Wayne Electric Works. 
General Electric Co 
Kiewert Co., Chas. L 
Lord Mfg. Co. 
Philadelphia Electrical & Mfg. Co 
Sunray Electric Lamp Mfg. Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 


LAMPS, DECORATIVE 


Central Electric Co. 
General! Electric Co. 
Western Electric Co 
Westinghouse Electric 


LAMPS, INCANDESCENT 
Banner Electric Co. 
Boston Incandescent Lamp Co. 
Brilliant Electric Co, 
Bryan-Mareh Co 
Buckeye Electric Co 
Central Electric Co. 
Columbia Incandescent Lamp Co. 
Colonial Electric Co. 
Commonwealth Edison Co. 
LAMPS, INCANDESCENT 
Economical Elec. Lamp Co. 
Economy Electric Co. 
Electrical Accessaries Co. 
Fort Wayne Electric Works, 
Fostoria Incandescent Lamp Co. 
Franklin Electric Mfg. Co. 
General Electric Co 
juarantee Electric Co. 
Johns-Manville Co., H. W. 
Liberty Electric Mfg. Co. 
Metropolitan Electrical Supply Co. 
Moline Incandescent Lamp Co. 
Monarch Incandescent Lamp Co. 
Nernst Lamp Co. 
New York & Ohio Co. 
Novelty Incandescent Lamp Co. 
Shelby Electric Co. 
Sterling Electrical Mfg. Co. 
Sunbeam Incandescent Lamp ‘ 
Warren Electric & Speciality Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co. 
Westinghouse Lamp Co. 


LAMPS, MERCURY-VAPOR 
Cooper-Hewitt Electric Co. 


Heater Co 


& Mfg. Co 


& Mfg. Co 
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LAMPS, VACUUM TUBE 


Moore Electrical Co. 


LIFTING MAGNETS 


Cutler-Hammer Mfg Co 
Electric Controller & Mfg 
Sundh Electric Co. 
Western Blectric Co 


LIGHTING PLANTS 
Allis-Chalmers Co 
Fort Wayne Electric Works 
General Electric Co. 
Stanley & Patterson 
Western Electric Co. 
Westinghouse Electric & 
LIGHTNING ARRESTERS 
D. & W. Fuse Co. 
General Electric Co 
Lord Mfg. Co. 
Minnesota Electric Co. 
National Electric Speciait, 
Western Electric Co. 
Westinghuuse Electric & 
LINE MATERIAL 
Bissell Co., The F. 
General Electric Co, 
Johns-Manville Co., H. ¥ 
Klein & Sons, Mathias 
Morris Co., Elmer P. 
Ohio Brass Co. 
Western Electric Co. 
Westinghouse Electric & Mfg. Co 
LOCOMOTIVES, ELECTRIC 


General Electric Co. 
Westinghouse Electric & 


LUBRICANTS 
Acheson Graphite Co., International 
Dearborn Drug & Chemica! Works 
MACHINE TOOLS AND MACHINERY 


Allis-Chalmers Co. 
New England Butt Co. 


MACHINES, WIRE MEASURING 

Minneapolis Elec. & Const 
MAGNETS 

we. Co. 

D. & W. Fuse Co 

Sundh Electric Co 
MAGNET WIRES 

(See Wires and Cables) 
MAGNETIC SOLENOIDS 

Cutler-Hammer Mfg. Co 

Electric Controller & Mfg. Co. 

Sundh Electric Co. 


MAGNETIC PAAISS | CONTROLLERS FOP 
LARGE MOTOR 
Cutler-Hammer a Co 
Electric Controller & Mfg. Co 
Sundh Electric Co. 
Westinghouse Electric 
MAST-ARMS 
Bissell Co., 
Brady, 


METALS 


Baker & Co., In 
Phosphor- Setnse ‘Smelting Co 


METERS 

Columbia Meter Co 

Duncan Electric Mfg. Co 
Esterline Co. 

Fort Wayne Electric Works 
jeneral Electric Co. 
Johns-Manville Co., H. W 
Pignolet, L. M. 

Sangamo Electric Co 

Western Electric Co. 
Westinghouse Electric & Mfg Co 
Weston Electrical Instrument Co 


MICA 
Mica Ins. Co. 
Munsell & Co., Eugene 


MINING MACHINERY 
Allis-Chalmers Co 


MOTORS 


‘See Dynamos & Motors) 


MOULDING 
Fancleve Specialty Co 


NAME PLATES 
Schwerdtle ouse Co., 
Kautz & Co., Freda 


OUTLET BOXES AND COVERS 
Condit Electrical Mfg. Co 
Chicago Fuse Wire & Mfg 
Fairmount Electric & Mfg. 
Western Electric Co. 


OUTLET BOX RECEPTACLES 
Benjamin Electric Mfg. © 
Western Electric _ 
PAINTS, INSULATIN 
Dixon Crucible a Joseph 
Massachusetts Chemical Ce 
Standard Paint Co. 
Western Electric Co. 
PANEL-BOARDS 
General Electric Co. 
Taunton-New Bedford Copper Co 
Trumbull Electric Mfg. Co. 
Western Electric Co. c 
Westinghouse Electric & Mfs. © 


PA T CITORS 
Bain, Poke 
Brown, Eugene C. 
Clement, Edward 
Duvall, Edw. 8. 
Siggers & Siggers 


Co 


Mfg. Co 


iction Co, 


& Mfg. Co 


The F. 
H 


The 












May 21, 1910 ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 159 


WHEN YOU 


get the full import of the message this most excellent product car- 
ries, you will find that it all eminates from the fact that anything 
electrical called Packard is done with an eye single to QUAL- 
ITY—FIRST the dollars just naturally fall in line afterward 


can’t help it. 
Write for New Literature and Prices on all Packard Products. 


‘THE PACKARD 
' ELECTRIC CO. G74 


: 315 Dana Avenue, Warren, Ohio 
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TRANSFORMERS 


BIAS CAMBRIC TAPE 


INSULATING 
INSULATING CLOTH VARNISHES 6-STRAND LOW TENSION CABLE 











J. G. WHITE & COMPANY 


INCORPORATED 


ENGINEERS % CONTRACTORS 
43-49 Exchange Place, New York, N. Y. 


First National Bank Building, Alaska Commercial Building, 
Chicago, Illinois. San Francisco, Cal. 














Engineering Department Construction Department 
Reports on and designs Electric Light and Power Properties, Constructs Electric Lighting Systems, Electric Railways, 
Water Power Developments, Electric Railways, Gas Plants, Hydraulic and Steam Power Plants, Irrigation Systems, 
Irrigation Systems, Steam Railways, Etc. Separate Mechan- Sem Ralleente, Titer Wake. Wax Wels. Gu 
| ical, Electrical, Civil, Irrigation and Hydraulic. Engineering ; ii - » Mepis 
Divisions. 





Works, Etc. Complete Contractor’s plant available for 
all kinds of work. 


Management Department 


Operates and Manages Electric Light and Power Plants, » . 4 
Electric Railways, Gas Works, Irrigation Systems, Water Finance Department 
Works, Etc. Assists in financing meritorious enterprises. 











0. LONDON CORRESPONDENTS 


J. G. WHITE & COMPANY, Limited, 


9 Cloak Lane, Cannon Street, London, E. C. 
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PHOSPHOR-BRONZE 
thosphor-Bronz Smelting Co 
PHOTOMETER STANDARDS 
Electrical Testing Laboratories 
PIGTAILS. CARBON BRUSH 
Belden Mfg. Co. 
PINIONS 
ew Process Rawhide Co 
PINS, BRACKETS. ETC. 
ross-Arms, Brackets 
PLATINUM PRODUCTS 
American agg oy Works 
Baker & Co., 


In 
PLATINUM WIRE A AND SHEET, PLATINUM 


a AND DISHES, PLATINUM 

RIV 

=o a4 Pl 

Baker & Co 
PLUGS, ATTACHMENT 

Electric Goods Mfg. Co 

General Electric Co 

Western Electric Co. 

Westinghouse Electric 
PLUGS, FUSE 

General Electric Co 

Western Electric Co. 
POLES AND TIES ( Wooden.) 

Abeles & Taussig. 

Bell Lumber Co 

Bissell Co., The F 

Crawford Cedar Co 

Duluth Log Co 

Kellogg Switchboard & 

Kettle River Co 

Klein & Sons, Mathias 

Lindsley Bros. Co., The 

Lowe & Co., Perley 

McCulloch & Moss Lumber Co 

Minneapolis Cedar & Lumber Co 

Morrison Lumber Co., J. W 

National Pole Co, 

Naugle Pole & Tie Co 

Pacific Coast Pole Co 

Page & Hill Co 

Partridge Lumber Co., T. M. 

Standard Cedar & Lumber Co 

Sterling & Son Co., W. C 

Torrey Cedar Co 

Valentine-Clark Co. 

Western Electric Co 

Wittenberg Pf Co 

Worcester Co., H. 
POLES AND BRACKETS, 

Flour City Ornamental! 

Franklin Steel Co. 

Morris Co Elmer P 

Mott Iron Works, J. L 

Philadelphia Electrical 
POLE STEPS 

American Steel and Wire Co 
POTENTIOMETERS 

eds & Northrup Co 
POT HEADS 

Fairmont Electric & Mfg. Co 

G. & r. Specialty Co 

Okonite Co. 
PUMPING MACHINERY 

Allis-Chalmers Co 

Minneapolis Steel & 
PUSH-BUTTONS 

Cutler-Hammer Mfg. Co 

Electric Goods Mfg. Co 

Manhattan Electrical Supply Co 

Partrick, Carter & Wilkins Co 

Western Electric Co 
RADIAL DRILLS, ELECTRIC 

nited States Electrical 

ean. BONDS 

Condit Electrical 

General Electric Co 

Johr Manville Co., H. W 

rd Mfg. Co 

Oni Brass Co 

hKtioet 12's Sons Co., 

West Electric Co 
RAIL JOINTS 

Rail Joint Co 

Western Electric Co, 


RAILWAY SPECIALTIES, eeacra 

Blake Signal Mfg 
‘ntral Electric Co. 

General Electric Co 
Johns-Manville Co. W. H 
Lord Mfg. Co 
Morris Co.. Elmer P 
Ohio Brass Co 
Rail Joint Co., The 
Western Electric Co, 
Westinghouse Electric 


RESEECTORS 
Frink, I 
oa Co 
Morris Co., Elmer P 
National X-Ray Reflector Co 
O’Beirne & Co., Baw. 
Phoenix Glass Co 
Wheeler Reflector Co 
REPAIRS 
Commonwealth Edison Co 
Gregory Electric Co 
Guarantee Electric Co 
Waterbury Co 
Westinghouse Blectric & Mfg 
RESISTANCE BANKS am UNITS 
Cutler-Hammer fg 
General Electric Co, 
Sundh Electric Co 
Western Electric Co, 
Westinghouse Electric & Mfg 
RESISTANCES 
Cutler-Hammer Mfg. Co 
General Electric Co. 
Simplex Electric Heating Co 
Sundh Electric Co. 
Western Electric Co, 
Westinghouse Electric 


. eT Works 


& Mfg. Co 


Supply 


(Iron and Steel). 
Iron Works 


& Mfg. C 


Machinery Co 


Tool Co 


Mfg. Co 


John A 


& Mfg 


& Mfg 


RUBBER, 
| RUBBER STAMPS 





CLASSIFIED INDEX—Continued. 


REVERSING CONTROLLERS FOR CRANES 
SIMILAR SERVICE 


cater: Hammer Mfg. Co. 
Westinghouse Electric & Mfg. Co. 


RHEOSTATS 


badt & Co., F. B 
Cutler-Hammer Mfg. Co 
Cutter Electrical & Mfg. Co 
Di-El-Ite Mfg. Co 
Esterline Co. 

General Electric Co 

Pardee, F. W. 
Simplex Electric 
Sundh Electric Co. 
Western Electric Co, 
Westinghouse Electric 


MOLDED 


Massachusetts Chemica! Co. 


Heating Co 


& Mfg Co 


Kautz & Co., Fred 

SCHOOLS AND COLLEGES 
American School of Correspondence 
Coyne National Trade School 
Highland Park College 

SEAL 
Kautz & Co., Fred 


Schwerdtle Stamp Co., The 


| SECOND-HAND MACHINERY 


Bissell Co., The F. 
Gregory Electric Co 
Guarantee Electric Co 
ey a Ping 
Power ment Co. 


| SELF- SOLDER G FUS S 


National Electric Speciality Co. 
SHADEHOLDERS 
— Electric Co 
estern Electric Co 


SIGNS, ELECTRIC 


Fe deral Electric Co 


SLATE 
Kautz & Co., Fred 
Sundh Blectric Co 
SLEEVINGS 
Belden Mfg. Co. 
SMELTING AND REFINING 
St. Louls Smelting & Refining Co 
SMOKESTACKS, STEEL 
Minneapolis Stee] & Machinery Co 
SOCKETS 
Bryant Electric Co 
Di-El-Ite Mfg. Co 
Federal! Electric Co 
General ——_ a Co 
Paiste Co., H, 
Trumbull Blectric Mfg. Co 
Western Blectric Co, 


| SOCKETS, FLASHING 


Westinghouse Electric & Mfg. Co 


SOLDERING bar AND PASTE 
Belden 
Riake sigma . “Mfg. Co. 
Burnley Battery & Mfg. Co 
Condit Electrical Mfg. Co 
Western Electric Co 


| SOLENOIDS 


Sundh Electric Co 
Western Electric Co 


| SPARK COILS 


Kiectric Goods Mfg. Co 
Manhattan Electrical Supply 
Western Electric Co 
SPARKING rons 
Baker & Co., 
SPEAKING uses. 
Central Electric Co 
Manhattan Electrical 
Ostrander & Co., W. 
Western Electric Co. 


Supply Co 
R. 


T CIRCUIT-BREAKE 
Cutler-Hammer Mfg. Co 
General Electric Co 
Sundh Electric Co. 
Western Electric Co. 
Westinghouse Electric & 

SPECIALTIES 
Ashland Electric Co 
Benjamin Electric Mfg. Co 
Condit Electrical Mfg. Co. 
Cutler-Hammer Mfg. Co 
Fairmount Electric & Mfg. Co 
General Electric Co 
Paiste Co., H. T 
SPEED INDICATORS 
Esterline Co 
Weston Electrical 


SPECIAL OVERLOAD NO-VOLTAGE AND 
RESE RS 


Mfg. Co 


Inst. Co 


| SPLICING COMPOUND 


Massachusetts Chemical Co 


| SPRINGS 


Barnes Co., Wallace 
Cary Spring Works 
Manross, F. N 
STAGE LIGHTING APPARATUS 
Condit Electrical Mfg. Co 
Sundh Electric Co 
STANDARD CELLS 
Leeds & Northrup Co. 
Weston Electrical Instrument 
STAPLES, INSULATED 
Blake Signal & Mfg. Co 
Goldmark, James 
STARTERS, ELECTRIC MOTOR 
Electric Controller & Mfg. Co 
Sundh Electric Co. 
Westinghouse Electric & Mfg 
STEAM SPECIALTIES 
American District Steam Co. 
New Process Raw Hide Co. 





| TA 





STEEL 
American Bridge Co. 
Franklin Steel Co. 
Jessop & Sons, Ltd., 


STEEL STAMPS 
Kautz & Co., Fred 
Schwerdtle Stamp Co., 


STENCILS 
Kautz & Co., Fred 
Schwerdtle Stamp Co., 


STOKERS 
Babcock & Wilcox Co. 
Westinghouse Machine Co 


STORAGE BATTERIES 
Edison Storage Battery Co. 
Electric Storage Battery Co. 
Gould Storage Battery Co. 
Philadelphia Storage Battery Co. 
United States Light & Heating Co. 
Western Blectric Co, 
Willard Storage Battery Co. 


a CLEANERS 
eCrum-Howell Co. 


suprLine. compel ELECTRICAL 
Bissell! Co., The F. 
Central Electric Co. 
Condit Electrical Mfg. Co. 
Commonwealth Edison Co. 
General Electric Co. 
Manhattan Elec. Supply Co 
Stanley & Patterson. 
Western Electric Co, 
Westinghouse Electric 


SWITCHBOARDS 
Allis-Chalmers x 
Bissell Co., F. 
Electric Goods “Mts. Co. 
Fort Wayne Electric Works. 
General Electric Co. 
Metropolitan Switchboard Co. 
Taunton-New Bedford Copper Co. 
Trumbull Electric Mfg. Co. 
Wagner Electric Mfg. Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co. 


SWITCHBOARD MATS 
Massachusetts Chemical Co 


SWITCHES, ETC. 
Bryant Electric Co. 
Central Electric Co. 
Cutler-Hammer Mfg. Co 
Cutter Electrical Mfg. Co. 
Electric Controller & Mfg. Co 
General Electric Co 
Hart Mfg. Co. 
Lord Mfg. Co. 
Metropolitan Switchboard Co 
Ohio Brass Co. 
Partrick, Carter & Wilkins Co 
Perkins Electric Switch Mfg. Co. 
Sundh Electric Co. 
Taunton-New Bedford Copper Co. 
Trumbull Electric Mfg. Co. 
Western Electric Co. 
Westinghouse Electric 
SWITCH BOXES 
Chicago Fuse Wire & Mfg. Co 
D. & W. Fuse Co. 
Western Electric Co. 


wm 


The 


The 


& Mfg Co. 


& Mfg. Co 


| TAPE AND re \enpateneeed 


General Electric 
Johns-Manville -_ m W. 
Massachusetts Chemical Co 
Morris Co., Elmer P 
Okonite Co. 

Western Electric Co 


PES 

Belden Mfg. Co 
General Electric Co 
Johns-Manville Co., 
Morris Co., Elmer P 
Packard Electric Co 
Western Electric Co 


H. W 


| TELEPHONES 


Central Electric Co 
Electric Goods Mfg. Co 
Kellogg Switchboard & Supply Co 
Manhattan Electrical Supply Co 
Stanley & Patterson 
Western Electric Co. 

TELEPHONE SERVICE 
Chicago Telephone Co 

TESTING 
Electrical 
Electro-Mechanical 
Esterline Co 

THEATER DIMMERS 
Badt & Co, F. B 
Cutler-Hammer Mfg. Co. 
Simplex Electric Heating Co 
Western Electric Co. 


Testing Laboratories. 
Engineering Co. 


THERMOMETERS, ELECTRIC 


ti<teriine Co 
leeds & Northrup Co 


| TIES, CROSS-ARMS, BRACKETS. PINS, 


CLIMBERS, ETC 
Rissell Co., The F 
Brady, T. ;. 
Central Electric Co. 
Klein & Son, Mathias 
Western Electric Co. 
TIME SWITCHES 
Bissell Co., The F. 
Campbell Electric Co, 
Generai Blectric Co, 
Hartford Time Switch Co. 
Manhattan Electrical Supply Co. 
Sundh Blectric Co. 
Western Blectric Co. 
Westinghouse Electric & Mfg. Co. 
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TOOL STEEL 
Jessop & Sons, 


TOOLS 
billings & Spencer Co. 
Everstick Anchor Co. 
Klein & Sons, Mathias 
Oshkosh Logging Too! Co 
St. Louis ar a Castings 
Wasson Reel 

TRANSFORMERS 
Allis-Chalmers Co 
Crocker-Wheeler Co 
Duncan Blectric Mfg. Co 
Fort Wayne Electric Work 
General Electric Co. 
Kuhiman Electric Co 
Packard Electric Co. 
Pittsburg Transformer C 
Wagner Electric Mfg. Cx 


Ltd., Wm 


Western Electric Co. 
Westinghouse Electric 
OLLE HERS 


Ss 
Johns-Manville Co., 
TRUCKS, STORAGE BATTERY AUTO 
General Vehicle Co. 


Fibre Conduit Co. 
TURBINE GOVERNORS 
Allis-Chalmers Co 
TURBINES, STEAM! 
Allis-Chalmers Co. 
General Electric Co 
Leffel & Co., James. 
Western Electric Co. 
Westinghouse Machine Co 


URBINES, WATER 
Allis-Chalmers Co. 
Leffel & Co., James. 


UNCOATED ARMATURE TAPES AND 
Seve 


Belden Mfg 

UNDERGROUND INSTALLATIONS 
Turner Improvement Co. 

VACUUM CLEANER MACHINERY 
Taber Pump Co. 

VACUUM DR 

Buffalo Fdy. & ” a Co 
Devine Co., J. 

VARNISH, INSULATING 
Massachusetts Chemica! Co 
Standard Paint Co. 

VEHICLES, ELECTRIC 
Anderson Carriage Co 
Columbus Buggy Co. 

General Vehicle Co. 
Lansden Co. 

Studebaker Automobile Co 
ATER-WHEELS 

an an oes J 

Leffel & 

WATER- WHEEL GOVERNORS 
Allis-Chalmers Co. 

WASHING MACHINES, ELECTRIC 
Automatic Electric Washer C 
Grinnell Washing Machine C 
Nineteen Hundred Washer C 

WINDERS, ELECTROMAGNET 
Belden Mfg. Co. 

WINDING MACHINERY 
New England Butt Co 

WIRE CONNECTORS 
Belden Mfg. Co. 
rE OMFS Electric & Mfg. C 

WIRE GR 
Union extric Mfg. Co 

WIRE REELS 
Wasson Reel Co. 

WIRES AND CABLES 
Acme Wire Co. 
American Electrical Works 
American Steel & Wire Co 
Atlantic Insulated Wire & 
Belden Manufacturing Co 
Bissell Co., The F. 
Boston Insulated Wire & Cabl 
Rridgeport Brass Co. 

Brixey, W. R. 

Central Electric Co 
Chicago Fuse Wire & Mfg 
D. & W. Fuse Co. 

Detroit Insulated Wire Co 
Diamond Rubber Co. 
Driver-Harris Wire Co 
Electric Cable Co. 
Electrical Alloy Co 
General Electric Co 
Habirshaw Wire Co 

Hazard Mfg. Co. 

Heany Fire-Proof Wire Co. 
Indiana Rubber & Insulated 
Kerite Insulated Wire & Cai 
Lowell Insulated Wire Co. 
Marion Insulated Wire & Rubbe 
Moore, Alfred F. 

National Conduit & Cable C 
National India Rubber Co 
New York Insulated Wire 
Okonite Co., mi 

Pardee, F. 

Partrick, nate & Wilkins 
Phillips, Eugene F. 

Phillfps Insulated Wire Co. 
Phosphor-Bronze Smelting Co 
Roebling’s Sons Co. John A 
Rome Wire Co, 

Safety Insulated Wire & Cal! 
Simplex Electrical Co. 
Standard Underground Cable 
Waterbury Co. 

Western Electric Co. 

WOOD PRESERVING COMPOUNDS 
Carbolineum Wood Preserving Co. 

WOOD TURNING SPECIALTIES 
Ehnborn & Co., Clemen 
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RIDGWAY 


Four-Valve Engines 


have taken the lead in the race for high economy in medium and 
high speed engines. 

This type of engine has been designed and built by us upon the assumption 
that purchasers of power machinery want the very best that can be built and 
that they are willing to pay a reasonable price for added quality. That this 
assumption was the correct one has been proven conclusively by the unquali- 
fied praise which has been accorded these engines wherever they have been 
installed and by the ever-growing demand for Ridgway Four-Valve Engines. 


The Aigh economy attained with these engines is a result of correct design, 
careful selection of materials and the highest grade of skilled labor. 


We shall be glad to furnish you with full information in regard to these 
engines on request. 


RIDGWAY DYNAMO & ENGINE CO 


RIDGWAY, PA. 
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HAMILTON-CORLISS 
CROSS COMPOUND HIGH SPEED ENGINE 





Positive driven Valve Gear Shaft Governor 


THE MASTERPIECE 


Built evclusively from Corliss patterns in advance of any other engine of this t\ pe. 





The Hooven, Owens, Rentschler Co., HAMILTON CORLISS ENGINE WORKS 


MAIN OFFICE AND WORKS, HAMILTON, OHIO 


SALES OFFICES 
































GO AHEAD 


Sell your exhaust steam at a profit---Oh no! Don’t think 
for a minute you would be just an odd one who had 
acted upon this suggestion---There are about 


Two Hundred Plants 
in the field which have installed 


American District Steam Heating Systems 


GO AHEAD---take the trouble to find out how we “got together” with these progressiv« 
men. GO AHEAD---find out how our engineers at our expense study your plant and 
your territory and analyze the data so secured---preparing for you a report that gives you 
the whole money-making proposition in a nutshell. 

There is no good reason on this great green earth why you can not GO AHEAD---our 
pamphlets are as free as the air---and if you are not familiar with our system why Just 


say the word and we'll GO AHEAD first and send the PAMPHLETS. GO AHEAD 


and drop us a postal. 


AMERICAN DISTRICT STEAM COMPANY 


Main Offices: LOCKPORT, N. Y. 


Western Offices, Monadnock Block, Chicago Factories, Lockport, N. Y. N. Tonawanda 
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Type “C” Condensers 


The Only Jet Type of Condenser with which vacuum can be formed or re- 
covered with full load on engine or turbine, without stop valve in 
main exhaust pipe or auxiliary forced injection. 
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A Typical Installation of Type “‘C ’’ Condensers with Allis-Chalmers Steam Turbines 


Adapted for use with any size of Steam Turbine or Corliss Engine. 


Built to Meet Operating Requirements 


Complete Information on Request 


“tlanta, Ga. Fourth National Bank Bldg Denver, Colo., McPhee Bldg., 17th and Glenarm Sts Pittsburg, Pa., Frick Bldg. 
o.imore, Md., Continental Bldg Detroit, Mich., Union Trust Bldg. Portland, Ore., 92 First St. 
pmingham, Ala., Woodward Bldg El Paso, Tex., 129 San Francisco St. St. Louis, Mo., Third National Bank Bldg. 
won, Mass., 50 Congress St Kansas City, Mo., Dwight Bldg. Salt Lake City, Utah, Dooly Bldg., 117-119 W. 2nd South St. 
. Ellicott Square Bldg Los Angeles, Cal., 129-131 E. Fifth St. San Francisco, Cal., Jackson Building, Second and Natoma Sts. 
. First National Bank Bldg Milwaukee, Wis. Scranton, Pa. 
-» First National Bank Bldg Minneapolis, Minn., Corn Exchange Bldg. Seattle, Wash., 115 Jackson Street. 
-» Schofield Bldg New Orleans, La., Maison Blanche Bldg. Spokane, Wash., Paulsen Bldg. 
Wilson Bldg. New York, N. Y., 71 Broadway. Toledo, O., Ohio Bldg. 
D Philadelphia, Pa., Land Title Bldg. Washington, D. C., Evans Bldg. 
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_ ALLTHENOISE 
-WE CAN MAKE 

~. ABOUT _——. 
NEW PROCESS 
NOISELESS PINIONS 
—~ = 








's not half so convincing as the silent testi- 


* mony of thousands of New Process Pinions 
and Gears themselves in plants where noiseless drives have come to stay. 

There are two ways of arriving at satisfaction when you are after noise- 
less gear drives—getting New Process Pinions at the start or getting them later. 

No metal to metal arrangement will remain noiseless. Even where new 
and well lubricated, metal to metal will not be nearly as quiet as where one 
of the gears is replaced by a New Process Noiseless Gear. 

New Process Rawhide, as used in our gears and pinions, is the product 
of our own hide plant and our own special method of cunng. We are pioneers 
in the rawhide gear industry, and our product is supreme in density, hardness 
and toughness. You want only those rawhide gears that work and wear well. 
You may be able to get other rawhide that will work, but you cant find any 
that will wear like New Process Rawhide. You need no better evidence of 
this than the constant repeat orders that we receive from the U. S. Government. 


Better start with New Process Pinions. It’s cheaper in the long run. Ask your friends. 


—_ Shall we send booklet > 








NEW PROCESS IS TO ALL OTHER i RAWHIDE AS STEEL IS TO IRON 


The NEW PROCESS, Pry gy RAW HIDE Co. 
oO: 


OFFICE & WORKS C: SYRACUSE, N.Y. 


REGISTERED 
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Stone & 


Webster 


Charles A. Stone, Edwin S. Webster, Russell Robb Henry G. Bradlee, Eliot Wadsworth 


Securities of Public Service 
Management of 








Corporations under the 
our Organization 











Stone & Webster 


\iManagement Association 


General Managers of Public}Service 

Corporations 

HENRY G. BRADLEE.......... 
FREDERICK S. PRATT....... 

EF Te  ikicccsessewies . Vice-President 

CHARLES F. WALLACE.. Vice-President 

HENRY B. SAWYER......... Ere e ery Tt Treasurer 


......President 
Vice-President 


General Managers of 


[he Lowell Electric Light Corporation 

Che Seattle Electric Company 

Puget Sound Electric Railway 

Columbus Electric Company 

Cape Breton Electric Company, Limited 

El Paso Electric Company 

Jacksonville Electric Company 

Ponce Electric Company 

Paducah Traction and Light Company 

Puget Sound International Railway & Power Company 

Pacific Coast Power Company 

The: Minneapolis General Electric Company 

Edison Electric Illuminating Company of Brockton 

Houghton County Electric Light Company 

Brockton and Plymouth Street Railway Company 

Houghton County Traction Company 

Whatcom County Railway & Light Company 

Savannah Electric Company 

Dallas Electric Corporation _ 

Northern Texas Electric Company : 

The Electric Light and Power Company of Abington and 
Rockland 

The Blue Hill Street Railway Company 

Tampa Electric Company 

Pensacola Electric Company 

Houston Electric Company 

Fall River Gas Works Company 

Galveston Electric Company 

The Key West Electric Company 

Baton Rouge Electric Company 

Blackstone Valley Gas & Electric Company 

Galveston-Houston Electric Company 

Haverhill Gas Light Company 

Seattle-Everett Traction Company 





Stone & Webster 


Engineering Corporation 


Constructing Engineers 


DWIGHT P. ROBINSON......... Pres. and Gen. Mgr. 
HOWARD L. ROGERS.........Vice-Pres. and Treas. 
dc ckb ane esns ean emees Vice-President 
GEORGE O. MUHLFELD...... ...Construction Mgr. 
FREDERIC N. BUSHNELL........ Engineering Mgr. 
THORNDIKE H. ENDICOTT........ Purchasing Agt. 


Among Construction Contracts Recently 
Completed or in Progress are the Following: 
Interurban Railway, Terre Haute, to Brazil and Power 

Station Extension, 

Terre Haute, Indianapolis & Eastern Traction Co 
Interurban Railway, St. Mary’s, Indiana, to Paris, Illinois. 
Terre Haute, Indianapolis & Eastern Traction Co. 
Power Station, Dallas Electric Light and Power Co. 


Power Station, The Lowell Electric Light Corporation 
Extension Harvard, Charleston and Lincoln Power Sta- 
tions, Boston Elevated Railway Company 


Georgetown Power Station, The Seattle Electric Co. 
The White Building, Metropolitan Building Co., Seattle 
The Henry Building, Metropolitan Building Co., Seattle 
The Cobb Building, Metropolitan Building Co., Seattle 
Reconstruction and Extension of Power Station, 
Pawtucket Electric Co. 
Puyallup Water Power Development, 
Puget Sound Power Co 
Power Station, 
The Columbus Power Co., Columbus, Georgia 
Nooksack River Water Power Development, 
Whatcom County Railway & Light Co. 
Interurban Railway, Terre Haute to Clinton and Power 
Station Extension, Terre Haute Traction & Light Co. 
Round House and Shops, N.Y. C.&H.R.R. R. 
Warehouse, Pacific Storage Warehouse Co. 
Taylors’ Falls Water Power Development, 
The Minneapolis General Electric Co. 
Hauserlake Water Power Development, 
United Missouri River Power Co. 
Wolf Creek Water Power Development, 
Capital City Improvement Co. 
Seattle-Everett Interurban Railway, 
Seattle-Everett Traction Co. 
Galveston-Houston Interurban Railway, 
Galveston-Houston Interurban Railway Co. 
Snoqualmie Falls Water Power Development, 
Seattle Tacoma Power Company 
White River Development, The Pacific Coast Power Co. 





STONE & WEBSTER BUILDING 


147 Milk Street, BOSTON, MASS. 


5 Nassau Street, New York 


604 First National Bank Building, Chicago 
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H. M. Byllesby & Company 


Engineers, Managers 
Design, Construct, Operate 


Electric Light Plants 
Artificial Gas Plants 
Water Power Plants 
Transmission Systems 
Street Railways 
Interurban Railways 
Natural Gas Systems 
Water Works 
Drainage Systems 
Irrigation Systems 


COMMERCIAL, LEGAL AND ENGINEERING 
EXAMINATIONS AND REPORTS 


218 La Salle Street 
Chicago 


MOBILE OKLAHOMA CITY PORTLAND 
ALA. OKLA. ORE. 
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cama | DIRECTORY or ENGINEERS | #2, 














THE ARNOLD COMPANY 


ENGINEERS 
CONSTRUCTORS 
Electrical —Civil — Mechanical 
181 LaSalle Street, CHICAGO 








Mechanical Structural Electrical 


THE JOHN F. KELLY 


GEO. W. CRAVENS ENGINEERING CO. 
Power Plants for eae Lighting Consulting end Contracting Engincee 
and Power Purposes. 149 BROADWAY NEW YORK 


Phone 7259 Cortlandt 


939 Marquette Bldg. Chicago 








New England Engineering Co. 
100 Broadwa WATERBURY 
NEW YORK. CONN. 


Electric Railways, Electric Light and 
Power Plants, Gas and Waterworks, 
or any other engineering installations 
built or remodeled. 














| FB. BADT & CO. 


ENGINEERS AND EXPERTS 
Electrical and Mechanical 


Suite 1504 Monadnock Block, Chicago 
Telephone Harrison 745 








KOHLER BROS. 


CONTRACTING 
ELECTRICAL ENGINEERS 


W. L. FERGUS & CO. 


CONSULTING, MECHANICAL AND 
ELECTRICAL ENGINEERS 


1509 Fisher Bldg. 


LIGHTING POWER RAILWAYS 


1804-1806-1808-1810-1812 Fisher Bldg. 
CHICAGO 


Chicago 





CHARLES L. PILLSBURY 
CONSULTING, MECHANICAL 
and ELECTRICAL ENGINEER 


Consulting Engineer to Minnesota 
state Board of Control 


Suite 805 Metropolitan Life Bldg. 
MINNEAPOLIS, MINN. 













FOREE BAIN 
Expert in 
PATENT CAUSES 


947 & 949 Monadnock Bik. 
CHICAGO 





FRANK F. FOWLE 


CONSULTING 
ELECTRICAL ENGINEER 
Specifications, Plans, Estimates, In- 
vestigations, Appraisals and Reports. 
Supervision of Construction, Special 
attention to Telephone Engineering 

and Transmission. 


Marquette Building, Chicago 


LAMAR LYNDON 


CONSULTING ELECTRICAL 
ENGINEER 


Long Distance Power Transmission 
and Alternating Current Problems 
a Specialty 


2 Rector St., 


New York 








RUEBEL & WELLS 


CONSULTING 
Electrical and Mechanical 
ENGINEERS 


Suite 1420, Chemical Bidg., St. Louls, Mo. 











PUTNAM A. BATES 


Consulting 
ELECTRICAL ENGINEER 


NEW YORK CITY 


2 Rector St. 








WILLIAM J. HAMMER 
Consulting Electrical Engineer 


Examinations, Reports, Tests, Super- 
vision, Expert Testimony, Laboratory 
Investigations. (Foreign Connections) 


ALBERT J. MARSHALL 


Consulting and Designing 
ILLUMINATING ENGINEER 


NEW YORK 


26 Cortlandt St. and 153 W. 46th St., N. Y 227 Fulton St. 








STONE & WEBSTER 
ENGINEERING 
CORPORATION 
CONSTRUCTING ENGINEERS 
BOSTON, MASS. 








| . 
Eugene C. Brown yicer Bt. 5 


Electrical Engineer and Patent Lawyer 
Member Bar U.S. Sup. Court and Pat. Bar Assoc. 
| Mr. Brown is especially qualified to prosecute 


Electrical Cases in the Patent Office and also 
suits in the Courts on Electrical Patents, hav- 
ne graduated asan Electrical Engineer from 

gh Univ., and having been an Examiner 
the Electrical Division of the U. 8. Patent 
tice for seven years 






C. W. HUMPHREY 


Consulting and Designing 
ENGINEER 


WILLIAM MARSHALL 


Electrical Engineer 


Plans, Specifications, Supervisio . 
Examinations, Cost Analysis. - 709 Lexington Ave. NEW YORK 
Electrical Mechanical Electric Cond Standards a Specialty 





THE ROOKERY—CHICAGO 





J. B. Taylor & Company 


Incorporated 


ENGINEERS, CONTRACTORS 


Examinations, Reperts, Financing, 
Construction 


Public Utilities 
NEW YORK 


Rallroads 
37 Liberty Street 








H. M. BYLLESBY & CO. 


ENGINEERS 
218 LA SALLE STREET, CHICAGO 


Portland, Ore. Oklahoma City, Okla. 
Mobile, Ala, 

















Samuel G. McMeen Kempster B. Miller 


McMEEN & MILLER 


Electrical Engineers 


HENRY H. HUMPHREY 


’ CONSULTING ENGINEER 


Isolated Lighting Plants 
Central Lighting Stations 
Industrial Power Plants 


Suite 1505, Chemical Bldg., St. Louis 


Telephony Telegraphy_ Signaling 
Lighting Power 


1454 Monadnock Block 333 Grant Avenue 
icago San Francisco 












*Phone Grand 1100 


WESTERN ENGINEERING 
AND CONSTRUCTION CO. 


Consulting Engineers and Contractors 
Electric Railway, Lighting, 
Heating and Power Plants. 


506 Merrill Building, Milwaukee, Wis. 








THE CENTRAL STATION 
ENGINEERING CO. 


Designers and Builders 
Central Station Heating Plants 


Telephone Randolph 2495 
First National Bank Bldg., Chicago 












RALPH D. MERSHON 


CONSULTING ELECTRICAL AND 
MECHANICAL ENGINEER 


D. C. & WM. B. JACKSON 
Engineers — Experts 
American Inst. OE "Electrical Engineers 


American Soc. of Mechanical Engineers 
American Society of Civil Engineers 


BOSTON 


Estimates, Repo~ts, Plans, Specifications 
and Supervision of Electric Lighting, 
Railway and Power Plants. 

Long Distance Power Transmission. 


CHICAGO NEW YORK: 60 Wall Street 














MONTREAL: Street Railway Chambers 









J.G. WHITE & COMPANY 


Incorporated 


ENGINEERS, CONTRACTORS 
48-49 Exchange Place 41-43 Wall Bt, 
NEW YORK, N. Y. 

First National Bank Bidg., Chicago, IN. 
Alaska Com. Bank Bidg..San Francisco,Cal 
London Corresp’d'ts: J.G. White & Co., 















EDWARD E. CLEMENT 


Consulting Engineer 
Patent Attorney 
Expert Opinions, Testi Court 
Sent’ Forth Oat opcety eat 
. an 
ventions, Patents and Patent Oasose, 


OFFICE 
Mc Gill Bldg. Washington, D.C. 








Electrical Review Publishing Co. 


The Western Headquarters for Electrical Books 


507 Marquette Bldg., Chicago 
We will mail, postage prepaid, any scientific book published 
on receipt of price 






















W. H. Zimmerman Company 
ENGINEERS 


Design and Construction of Lighting, 
Heating and Power Plants. Blectric 
ailways. Examinations and Reports 
First National Bank Bldg., Chicago 
Branch Office, Lansing, Mich. 
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ELECTRICITY 








... FOR... 








Light, Heat and Power, also 
Steam for Heating. Our En- 
oineers are at the service of 
our customers on request. 


Cleveland Electric [lluminating 
Company 
SALES DEPARTMENT 


232 Superior Avenue, N. E. 
CLEVELAND, OHIO 
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Chicago, the Great Central 


Electrical Market 


offers to manufacturers of Electrical Goods one of the 
most favorable fields in the world for the sale of their 


product. 


The price of electricity is low and it is largely used 


for many purposes. 


Chicago and its suburbs cover a vast territory, and 
its 2,000,000 and over of population embraces all nation- 


alities and all classes of tradesmen and manufactures. 


New electric current-consuming devices possess- 


ing merit are eagerly sought for and readily adopted. 


The Central Station companies in and about 
Chicago stand ready to lend assistance in the marketing 


and sale of these. Electrical Devices. 


We believe in the motto—“All together, all the 


time, for everything electrical.” 


Commonwealth Edison Company 


Edison Building 


139 Adams Street Chicago 





























BRIGHTER 
BROOKLYN 








Throughout the year, the elec- 
trical publications are of vital 
interest and real service to the 
central station &® & ® 8 


The Brooklyn Central Station is 
glad of the annual opportunity 
afforded by Convention Numbers 
to indicate its appreciation 





L_ 


EDISON ELECTRIC ILLUMINATING 
COMPANY OF BROOKLYN 
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To the Makers, Sellers and 
Buyers of Electric Current 
Visit our booth at The Fourth Annual 
New York Electrical Show to be held 


in the Madison Square Garden, New 
York City, October 10 to 20,° 1910. 


The New York Edison Company 


Fifty-five Duane Street 























ELECTRICAL REVIEW AND WESTERN ELECTRICIAN Vol. 56—No. 21 


Greater Sales for Electrical Manufacturers 
in Greater Boston 


Manufacturers who desire the best returns in their Sales 
Department per dollar of expenditure, should investigate the 
plan of the Edison Electric Illuminating Company. This 
plan gives co-operation and active participation in sales 
methods to all manufacturers of electric apparatus who 
desire to actively push their goods in the 525 square miles 
included in the territory served by the Boston Edison Com- 
pany. This territory includes the following cities and towns: 











Boston Holliston Norwood 
Arlington Hopkinton Sharon 
Ashland Lexington Sherborn 
Bedford Lincoln Somerville 
Bellingham Medfield Stoneham 
Brighton Medway Walpole 
Brookline Millis Waltham 
Burlington Milton Watertown 
Canton Natick Wayland 
Chelsea Needham Wellesley 
Dedham Newton Westwood 
Dover Norfolk Winchester 
Framingham Woburn 





EDISON COMPANY Boston is preeminently the leading electric city of the United 
States. Take advantage of these conditions, unequalled else- 
WE HELP YOU PUSH THEM YOUR WAY where, tosecure the maximum return upon yoursales investment. 


How Manufacturers Are Helped 


Departments Maintained by the Boston Company 
Aid you in Advanc ng your Sales. 


Commercial Engineering and Illuminating 7. Industrial Development Department. 
. a eis 8. Advertising Department. 
ower Engineering Vepartment. 9. lance Sales Department. 
Wholesale Power Department. 10. eee Room cnet installed in this country, and today) 


. Steam Heating and Ventilating Department. the most progressive 
. Information Department. 11. Electric Appliance Exchange. 


Electrical Engineering Department. 12. Edison Co-operative Development Committee. 








FOR FULL INFORMATION ADDRESS 


APPLIANCE SALES COMMITTEE. 


THE EDISON ELECTRIC ILLUMINATING COMPANY OF BOSTON 


33-39 BOYLSTON STREET, BOSTON, MASS. 
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i HOME OF 


: The Denver Gas & Electric Co. 
DENVER, COLORADO 


a ae er age ey ae ae ag ee HENRY L. DOHERTY 
i First Vice-President and General Manager. . . FRANK W. FRUEAUFF 
Second Vice-President and General Superintendent, WILLIAM J. BARKER 
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BUFFALO 
MEANS 
BUSINESS 


What Niagara Falls Power Has 
Done For Others It Will 
Do For You 





Locate in Buffalo 





BUFFALO GENERAL ELECTRIC 
COMPANY 





CATARACT POWER 


AND 


CONDUIT COMPANY 
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“Let’s hook up together— 


Your plant—and our ‘brains 
to bindery’ service > 





@ When you know who your possible 
buyers are, what is more logical or effective 
than to go after them at first-hand with 
good strong Direct-by-Mail matter and 
tell them about your goods in a way that 
will make them want them >? 


@ We specialize—not only in advertising, 
but in Direct-by-Mail ‘Advertising. We 
have not made the mistake of spreading 
ourselves over too much ground. Rather 
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have we concentrated on a few things and 
these elements which make up the com- 
plete service we offer are developed to 
the limit. 


@ So if we hook up together you will find 
that we know our business. We will 
devise a complete mail campaign for you 
or we will do any particular work in our 
line that you may require. 


@ Remember that we have an adequate 
staff of Copy Writers—people who are 
trained writers and know how to present 
a proposition on paper at its best angle. 
This equips us to contract to issue cam- 
paign matter, house organs, etc., etc., of 
all kinds regularly. 
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@) From your data we can make the illus- 
trations, write the matter, set it in type, 






print it and get it into the hands of your 






list of people at any time you specify. 






We have had twelve years’ experience 






along this line. 






@ Another exclusive feature is our pictorial 
department which makes a_ specialty of 






photographic prints made up into beautiful 






hangers, calendars, panels and post cards. 






q The camera tells the truth and the whole 
truth better than the cleverest artist who 





ever handled a brush (or pantagraph)! 






@) Our addressing and mailing service is 





such that we can take your list and cover 
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it with any matter you may indicate in a 
remarkably short time. 


@ In a word if we hook up together—your 
plant and ours——you will get our complete 
‘“Brains to Bindery’’ Service. And that 
this is worth while in pushing a_ business 
is vouched for by our many customers— 
customers who consider us a part of their 


organization. 





Curtis Advertising Company 


138-140 Lafayette Boulevard 
DETROIT : MICHIGAN 
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‘The Brush 
ectric Lighting Set 


Vol. 56—No. 2) 















city + k.w.; maximum, 5% k.w. Weight of complete outfit as shown in cut, 1350 Ibs. 
Space occupied, 2x5 ft. List price, complete with tank, switchboard, etc., $800 
(subject to discount). 

Designed by Alanson P. Brush, inventor and designer of Cadillac, Oakland, Brush Run- 
about, and other leading automobiles. Engine perfectly balanced. Variation on load 
changes of 10 to 20 per cent., less than one-half of one per cent; on extreme load 
changes, about two per cent. 

Bearings are large and ample, workmanship first-class; easy to start. The whole outfit 
weighs less than the fly-wheels of most other ten h.p. engines, owing to the Brush Patent 
Balancing system, which enables us to get best results without excessive weight. 
Regular stock outfits, either 115 or 60 volts. 

Not a toy nor “farmers friend,” but a strictly business proposition. Adapted to stores, 
hotels, moving picture theatres, summer and winter resorts, large country places, etc. 
There is not only a handsome profit in the sale of the Brush Electric Lighting Outfit, 
but in the installing, and the sale of Fixtures, Lamps, Reflectors, Storage Batteries, Fans, 
Suction Cleaners and the dozen of other appliances as well. 

Sold and guaranteed by a House engaged in the manufacture and sale of Engines, 
Machinery and Tools for over forty years. Send for Catalogue. 


‘The Chas. A. Strelinger Co. 


BOX E-1 +. DETROIT, MICH., U. S. A. 





’ ‘EN Horse Power, Four Cycle Engine, Direct-connected to generator. Normal capa- 
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‘The Brush 


ectric Lighting Set 


Electrical Dealers and Contractors 








A New Policy 


After giving the matter much considera- 
tion, we came to the conclusion some time 
ago to market as much of our product as 
possible through Electrical Dealers and 
Contractors. The dealer is on the ground. 
He usually has the acquaintance, and— 
better still—the confidence of the buyer, 
and to cut a long story short, if the dealer 
is wide awake and interested in our prod- 
uct, we can, with his aid, sell five times 
the number of outfits than we can through 
correspondence. 


Modern, Up-to-date 


Stated briefly, none of the standard types 
of gas engines is suitable for electrical 
work. Apart from lack of regulation— 
and good regulation is after all, the prime 
feature of electrical installation—they are 
heavy, cumbersome machines, often diffi- 
cult to start, occupy much space, and in- 
volve a great deal more time and labor in 
their installation and operation. This is 
true of the best makes on the market. Of 
the cheaper, poorer kinds, which are in 
the majority, we need to say nothing. 


The Brush Electric Lighting Set is of 
modern, up-to-date type, easily under- 
stood and handled, and is an entirely dif- 
ferent proposition from anything else on 
the market. While there are three or 
four makers of direct-connected electric 
lighting outfits whose product has given 
fairly good satisfaction, the lightest of 
these weighs three times as much, the 


BOX E-1 s3 


heaviest nearly five times as much as the 
Brush; and the prices on all are from 
50 to 100 per cent higher. 


By manufacturing our lighting sets in 
large numbers, we are enabled to sell at 
a price that is ss than prices asked for 
Belted outfits by any of the reputable 
makers. 


The Field 


We find many dealers who have an idea 
that moving picture shows, club houses, 
small hotels and country residences com- 
prise almost the entire field to which the 
Brush Electric Lighting Outfit is adapted. 
Almost every day brings us inquiries for 
outfits to be used for purposes that are 
new—to us. 


It is surprising to know how many un- 
looked for places there are to which this 
outfit is adapted. 


Among our inquiries of the last few days 
is one for an outfit to operate a small mine 
in Colorado; another for Massachusetts 
for two outfits to be used on tug boats; a 
third from a physician in Texas, to be used 
in an electro-therapeutical establishment; 
and a fourth to furnish current for Lift- 
ing magnets. 


Profits 


To the electrical dealer and contractor, 
there is not only a handsome profit in the 
sale of the lighting plant itself, but in the 
wiring, fixtures, lamps, shades, motors and 
dozens of other appliances. 


Che Chas. A. Strelinger Co. 


DETROIT, MICH., U. S. A. 
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FORTPWAYNE 


If you needed a generator right away, 
would you know which kind to buy? Do you know 
of any sure way to actually get the kind you hope to get? 


Vol. —No, 21 


Arguments, guarantees and prices might have some influence 
but how much weight would any of these have if the generator proved 
a constant source of trouble or “fizzled out” after the first year or so? 


You don’t want claims, but a machine that will continue to give just as 
good service years afterward as when it is installed. 


There's one certain way to get this kind. Buy 


The Generator with a 
Reputation 


for giving absolute satisfaction. ‘We will put the record of Fort Wayne Generators up 
‘against any other on the market and let you choose. 


There are many reasons why they have been so successful and they're told in Bulletin 1098 


Fort Wayne Electric Works 


"WOOD SYSTEMS" Send Today for 
1610 Broadway this Bulletin 


Fort Wayne - Indiana 
Branch Offices ACost Large Cities 


iil 
Hl as 


4 ( 
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Manufacturing Company, St. Louis, Mo. 


“= 





— 


POLYPHASE MOTORS 


N SOLICITING POLYPHASE MOTOR BUSINESS the ordinary practice is to 
dwell strongly on some one good feature. Genuine superiority however, depends upon 
the proper co-ordination of many elements. Do you fully understand the relations exist- 
ing BETWEEN RATINGS AND OVERLOADS on the one hand, and efficiency, 

starting torque, etc., on the other? Wagner Bulletin No. 82 contains a concise discussion of 
this question. Let us 
send you a copy. The 
Wagner Company occu- 
ples a pre-eminent posi- 
tion in the alternating cur- 
rent motor field. We 
invite you to call upon 
us at the convention. To 
the right as you enter 


Exhibit Hall. 


Atlanta, Empire Building 

Boston, 110 State Street 

Buffalo, 41-43 E. Eagle Street 

Charlotte, N. C., Trust Building 

Chicago, Marquette Building 

Cincinnati, First National Bank 
Building 

Cleveland, New England Building 

Denver, Ideal Building 

Detroit, Union Trust Building 

Kansas City, 1113 Wyandotte St. 

Minneapolis, Security Bank Bldg. 

Montreal, Bell Telephone Building 

New York, 50 Church Street 

New Orleans, 205 Chartres Street 

Philadelphia, Real Estate Trust 
Building 

Pittsburg, Lewis Block 

St. Louis, 6400 Plymouth Avenue 

San Francisco, Balboa Building 

Seattle, Pacific Block 

Sioux City, 515-517 5th Street 


Wagner, 


Wagner 75 
Horse - Power 
Wound - Rotor 
Polyphase 
Motor 
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Triumph Steel Frame 
Engine Type Generators 














Deserve the investigation and recognition of every 
Central Station Engineer. 


Their ability to carry heavy overloads and 
sudden fluctuations of load, without sparking, merit 
their inclusion in any plant. 


In addition to which they have an exceedingly low 
temperature rise, and remarkably high efficiencies. 
Moreover their construction is based on sound 
engineering principles and the design is rugged, strong, 
simple and symmetrical. Send for Bulletin 281 E. 
and let us FIGURE on your next order. 


The Triumph Electric Company 


Branches in al) Large Ci n cinnati, oO h i oO 


Cities 





Variable and Constant CommonweEa_tH Epison Company 


SPEED MOTORS 


Fovallcanes of machinery | MA 4 AW) i OD 


Direct current 1-30 to 
1 
Covers all variable speed 
problems. Peerless in FIRST-CLASS EQUIPMENT 
mechanism and design. THROUGHOUT 


WRITE FOR BULLETINS 
THE PEERLESS ELECTRIC CO. Dynamos, Armatures, Motors, Arc Lamps, Instruments 


Factory and Main Office «= Warren, Ohio HIGH GRADE MACHINE WORK OF L KIND CE SOLICITED 
Chicago: 315 Dearborn Street New York: 130 W. 25th Street : ALL KINDS CORRESPONDENCE 50 





76 Market Street, CHICAGO Telephone Randolph 1280 














a 
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=GARWOOD ELECTRIC SYST 





TO CENTRAL STATION MANAGERS: 


You can INCREASE your sales of power by advocating the installation of 


of Driving Newspaper Presses. Prints over 2,000--8 Page Papers Per Kilowatt. 
No Other System Has Ever Equalled This Economy. 
SOME ADVANTAGES OF OUR STATION CONTROL SYSTEM ARE 








lessthan 25°% of full 
speed current. 


15% of full speed 


sparking at brush- 
es or cutting of 
commutator. No 
intermediate gears, 


clutches. Safest, 
most positive and 
most economical 
drive. All field 
control —all parts 
standard and inter- 
changeable. Noar- 
matures resistance 
used while making 
ready and print- 
ing. Full range of 
speed up or down. 
Both station and 

hand control. 
| “ye. =| Range of speed of 
a aT re eee} §=61() revolutions on 
cylinder up to 300 
revolutions per minute. Constant Speed at any point. No change of gears necessary for color work. 
Can make ready, run in sheet and go from minimum to maximum speed in less time than any other 
system. Circuit Breaker protection at any speed. Fool proof. Stop buttons stop and lock simul- 
taneously, making it safe to go under the press from any station. Speed of press can be locked 
against any further increase in speed. No separate and independent safety and lock buttons re- 


eT 
—— 











not be confounded with series parallel motors consuming a large amount of current at slow speed. 
Write for Bulletin 510-G 


GARWOOD ELECTRIC COMPANY 


Sole Manufacturers of C & C Apparatus 


} Main Office and Works: re: se2 03 GARWOOD, N. J. 


New York, 149 Broadway. Boston, 176 Federal Street. St. Louis, Bank of Commerce Bldg. Philadelphia, West End Trust Bldg. Chi Old Col Bldg. 
Pittsburg, Ludwig Hommel & Co., Lewis Block. Charlotte, N. C., Charlotte Contract Co. Atlanta, Ga., Ationta Brokerage ¢ > —s . 
Seattle, Wash., Montilius Price Co. Toronto, Fellows & Fellows, Lawler Bldg. 





The Garwood Electric All Field Control System 


Starting current 
Slow motion under 
current. Unusu- 


ally rugged type 
of motor used. No 


worm wheels or 


quired. Will drive double presses as a unit or either half of the press separately as desired. Must 
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OTH 


ROTHMOTORS 


are extensively used for individually driving ma- 
chinery of all kinds. 

Their COMPACT FORM makes them applicable 
where others cannot be used. Ask for information 


ROTH anus. & CO. 


Eastern Office: 400 WEST ADAMS STREET 
136 Liberty St.. New York city’ CHICAGO, iL 



















































16 Years Experience 


s 
With Large Machinery Houses 
Has taught us where to buy the Best Apparatus at Lowest Prices 
consistent with good material, design and workmanship. 


Let us quote on your requirements. We guarantee the matter 
will rest there until taken up again at your own request. 





K. W. at 100¢ Power Factor PULLEY 
— 2 & 3 Phase Single Phase - 
Alternator 2&: ‘ s se |e PM. Poles |Diame- mens 
35 40 35 40 ter 





Rating Rating Rating | Rating 










24 












Reliance Engineering & Equipment Co. 


C. A. TUPPER, Manager 
330 Clinton Street 604 Mission Street 
Milwaukee, Wis. San Francisco 

































WE MANUFACTURE 


ae 
POLY-PHASE MOTORS 


Send for 4 a Ht. P. 
Bulletin No. 12A ws. 


The Richmond Electric Company 


Richmond, Virginia 


















































WE MANUFACTURE 


Single-Phase Motors 
For any Commercial V. uency Between 25 and 


the Cds, Sele seca eda Pall ical aod Be rey Types. 
" CENTURY ELECTRIC co. 


19th and Olive Streets $T. LOUIS, MO. 
a 





























Kimble Polyphase Induction Motors 


The most silent running induction motor on 
the market today. Sizes. 44 H.P. to ™% H.I 
Write for our prices on two and three phase 
constant speed and single, two and three 
phase variable speed motors. 


Kimble Electric Company 
1121 and 1123 Washington Bivd., CHIEAGO, ILL. 
WRITE FOR CATALOG A 










GR-6 125 
GR 125 













GR-10 125 
























180 125 


a 





















Stow Flexible Shaft 


and Multi-Speed Motor 


Practically dustand water proof. For Portable 
‘apping, Reaming, , =A Grinding, 
oa Wicite for Catalogue and Pri 


Stew Mfg. Co., Binghamton, Nu. ae 
"1 European Agents, Selig, Sonnen 
fc Co., 85 Queen Victoria St.,London, Eng. 
—— 


Some Standard Sizes—Write for Prices 










ELECTRIC MACHINERY CO. 
Minneapolis, Minn. - - U. S. A. 















































—— 
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aren fs oe tL 








May 21, 1910 ELECTRICAL REVIEW AND. WESTERN ELECTRICIAN 














A LITTLE MOTOR 


WITH A= 


BIG REPUTATION 

















re laste a “sec s 
. “ - 














Sprague Electric Round 


Type Motor 


Notice the application of these 
motors in the accompanying illus- 


tration. 





N the above illustration Sprague Electric Round Type Motors are shown applied to a row of electri- 

cally-driven milling machines, set staggered to secure the best light upon them from the windows. 

The flexibility of cur electric motors affords economy of space and renders a system of electric drive 
unequaled in commercial value. We make motors from 1-20 h. p. up to 500 h. p. 


Some idea of the demand for Sprague Electric Motors may be obtained from the fact that over 
10,000 of them are in use in one county alone, and their popularity, which is due to their superior 
qualities, extends all over the United States and many foreign countries. 


Central-Station Managers desiring satisfied customers should recommend these motors, as they 
will be sure to please by their excellent service. 


Our Bulletin No. 2186 shows many industrial applications and will be sent to anyone upon request. 








SPRAGUE ELECTRIC COMPANY 


MANUFACTURER 
General Offices: 527-531 West 34th St.. NEW YORK, N. Y. 


Branch Offices: 
CHICAGO ST. LOUIS MILWAUKEE BOSTON PHILADELPHIA PITTSBURG BALTIMORE ATLANTA NEW ORLEANS 
SAN FRANCISCO SEATTLE 
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ALTERNATING CURRENT 
CONTROLLERS 


















CONTROLLERS FOR 1 TO 100 HORSE POWER MOTORS 













@ RECOGNIZING THE INCREASING USE OF 
ALTERNATING CURRENT MOTORS FOR 
CRANE AND MILL SERVICE, WE HAVE 
DESIGNED A LINE OF A. C. CONTROLLERS 
WHICH ARE ESSENTIALLY OF 


MILL TYPE 


CONSTRUCTION. 


QTHESE CONTROLLERS ARE SIMILAR IN SIZE AND 
DESIGN TO OUR DIRECT CURRENT CONTROLLERS; 
IN FACT NEARLY ALL WEARING PARTS MAY BE 
USED INTERCHANGEABLY ON OUR A.C. AND D. C. 
CONTROLLERS. 


q IF INTERESTED WRITE TO OUR NEAREST OFFICE 


The 
Electric Controller €» Mfg. Co. 


CLEVELAND, OHIO 






), 
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Simplicity 


And Easy Re- 
placement of 
the Wearing 
partsare Fea- 
tures of the 


Sundh 


Solenoid 












Motor 
Starter 


No Sliding Contacts 


This is an important feature as everyone knows 
that sliding contacts require a great deal of atten- 
tion and, as a rule cause trouble due to arcing 
and consequent sticking of the moving member. 


Compact and Simple 
The Sundh Catalog describes them fully and 


also our other apparatus. 


Sundh Electric Company 
New York, U.S. A. 


















Type R—75 to 300 Amp. 
S. D. P. and T. Pole 











































ln all capacities 
10 to 300 amp., 
250 volts. 










Also 500 volts 
and oil break 
2 VU q alts. 











Send for Details to 


Hartford Time Switch Co. 


99 Warren St., New York City 























“MORSE” DRILLS 














Large and small, from .0135 of an inch diameter to 6 inches. 
twist drill can be used for. 


Made for all kinds of work that a 
Either of carbon or high-speed steel, and in many styles. 


Each process in the making of “ MORSE” DRILLS is important in itself, and much depends 


A TRIAL IS THE BEST PROOF 


upon the skill and care used m hardening and tempering. This we have acquired in nearly fifty 
years of experience. Our facilities for making the very dest Drills are the very dest. 





Other lines of our make are equally as good as “MORSE” DRILLS, viz., Reamers, Chucks, 
Cutters, Taps, Dies, etc., etc. These are fully illustrated in our catalogue, which, with the “Young 
Machinists’ Practical Guide,” we would like to send you. 


NEW BEDFORD, MASS., U. S. A. 


Morse Twist Drill €& Machine Company 
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OUR YARDS 
ARE SO LOCATED WE CAN 
SHIP STOCK TOANY POINT 
IN THE UNITED STATES. 








CUT FROM THE 
CHOICEST TIMBER 
REMAINING IN 
NORTHERN MICH. 

















ASK FOR OUR NEW PAMPHLET ON DOUBLING 
THE LIFE OF CEDAR POLES: 

















q MICHIGAN AND WESTERN CEDAR POLES. 
— '- ea. 8 & ov. oT i OB 
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St. Louis Malleable 
Casting: Co., {jae s=: 


0 














THREADED ROD 


Send for our No. 200 Catalogue. 

Showing complete line High and Low Tension Cross Arm Pins. 

400 varieties of Brackets, Malleable and Gray Iron. 

Best and Cheapest Anchor made. 
_ Cross Arms, Pole Brackets, Spacer Bolts, Guy Wire Clamps, 
©xpansion Bolts, Pull Overs, Wood Strain Insulators. 

_ We are the only Malleable Foundry manufacturing everything in 

Pole and Line Hardware for Power, Light and Railway, Telegraph 
and Telephone Lines. 


PRICES RIGHT 











EVERSTICK 
ANCHORS 


In the School of Experience 
where the lessons are driven 
home deep in memory— 


Everstick Anchors 


Stand with you on the solidity of truth— 
because they’re built that way— nothing 
weak-kneed about ’em—they’re stickers from 
Stickville. 






























Everstick Anchors can be installed by 
one man at very lit- f 





tle cost—and no one 
has ever had the 
temerity to try and 
argue the quality 
down—too many in 
Four Way Closed use for that. 

















Two Way Closed 








It’s a sizzling hot proposition backed with 
the stamina that ought to be found in any 
product advertised as first class. But it’s im 
ours. A little trial order is the best mode 
of procedure—write us. 











Four Way Expanded Two Way Expanded 









OUR BOOKLET WANTS TO TALK 
TO YOU 


EVERSTICK ANCHOR CO. 


ST.LOUIS, U.S. A. 
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| | BES ST 
| ick 


AT THE PRICE 














EDAR 
OLES 


SIX YARDS 


. 
P 


Prompt service. 18 years in the pole busi- 
ness. Send us your inquiries. 


Minneapolis Cedar 
& Lumber Co. 


MINNEAPOLIS, MINN. 














WHITE CEDAR POLES 


Large Stocks. Prompt Ship- 
ments. Reasonable Prices. 
We Produce Our Own Stock. 


T. M. PARTRIDGE LUMBER CO. 


MINNEAPOLIS oe MINNESOTA 





























ABELES s TAUSSIG 


4 ST.LOUIS, MO. 











YELLOW PINE AND FIR 


CROSS- ARMS 


LOCUST PINS 


WE ARE MANUFACTURERS 
Mills in Washington, Mississippi, Pennsylvania 





Exceptional Facilities for Special Sizes 
Get Our Prices. Ask for Leaflet No. One 


THE F. BISSELL COMPANY, Toledo, Ohio &>* 




















21 








1 | 


\| 
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KLEIN’S- 


LINEMAN’S AND CONSTRUCTION TOOLS 


52 YEARSAtT 















The Genuine are Marked “M. KLEIN & SONS” 
Write for New Catalog of 65 Pages 


MATHIAS KLEIN & SONS 


STATION U, 28 CHICAGO, ILL. 




































CREOSOTED 
CROSS-ARMS, POLES, PINS, PILING, PAVING, 
BRACKETS, R. R. CROSS TIES 


MANUFACTURED BY The Kettle River Company 


954 Security Bank Building 511 Pierce Building 
MINNEAPOLIS, MINN. ST. LOUIS, MO. 
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Cedar Poles || LARGE STOCKS 
Wo ot —TWO YARDS AT DULUTH — 


Prompt shipments from any of our large 
concentrating yards at lowest prices and 


NATIONAL POLE CO. DU LUTH LOG CO., 


GENERAL OFFICES 
Successors to the Cedar Department of the Pitts- oe 
burg & Lake Superior Iron Company SECOND FLOOR 


THE LINE “ag ff) TSCANABA =~ = - MICHIGAN PALLADIO BLDG. DULUTH MINN. 




































The Brady iy Mast Arms PRESERVE YOUR POLES AND CROSS ARMS 


T. H. BRADY, NEW y ine CONN., U. S. A. From ROT and DECAY with 
Manufacturer of 
MAST ARMS, POLE and SWINGING HOODS, HOUSE AVENARIUS © rae BOLINEUM 


BRACKETS and other specialties for construction work 


" Catalogue and Prices Furnished on Application CARBOLINEUM WOOD PRESERVING CO., 518-520 Prairie St., Milwaukee, Wis 





























EXTENSION TELEPHONE STATIONS 


Are Now 50c a Month 


In the OFFICE they save Time, Energy and sony. In the HOME th 
Up and Down Stairs, and are Ideal ay At Alarms. Why a ee eee 


CALL CONTRACT pm MAIN 294 


Chicago Telephone Co. - 203 Washington st. || 














PRICES RIGHT 
ROMPT DELIVERY 


M°CULLOCH & MOSS LUMBER COMPANY 
‘{—_ or. 


MINNEAPOLIS - MINN: 


























LOCATIONS 


FOR 


eee | | Manufacturing Plants 


Makers of Base Supported Kail Joints for Standard and Special Kail Sections. also Gtedes, Step or 
ON THE 


Compromise, Frog and Switch, and Insulating Rail Joints, protected by patents. 























POLES OF STERLING QUALITY 
MICHIGAN WHITE CEDAR 


Ww. Cc. STERLING & SON COMPANY For Full Information Address 
OLDEST CEDAR POLE FIRM IN BUSINESS 


Producers for 30 Years ‘ie J. C. CLAIR, Industrial Commissioner 
MONROE, MICHIGAN No. 1 Park Row, CHICAGO, ILL. 


The WASSON [__................, 


REEL Moonlight Schedule 


ALL LEADING ELECTRIC 
LIGHT AND TELEPHONE For 1910 
SUPPLY HOUSES 




































This reel is made of steel and will stand all kinds of hard 
usages and bad weather, carries its own wire, tools, pays out 10 CENTS PER COPY 
with no tender and grounds any live wire that comes in contact 
with it. It is made with or without cart, single or double. 





WASSON REEL CO., Clinton, Ill.,U.S.A. oe fei ong omg co. 


Or Winnipeg, Manitoba, Canada 
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THE LINDSLEY BROTHERS COMPANY 


PRODUCERS AND SHIPPERS OF AND MANUFACTURERS OF 


Western Cedar Poles Red Fir Cross Arms 
EASTERN SALES OFFICE: Monadnock Bidg., CHICAGO SPOKANE, WASHINGTON 












“CRAWFORD CEDAR CO. 


SUCCESSORS TO RABER & WATSON 


From that most advantageous shipping point 
Cedar Poles MENOMINEE : = MICHIGAN 

























White Cedar Poles 


Wittenberg Cedar Co., witTensers, wis. 


| A LARGE STOCK OF STRICTLY HIGH GRADE POLES | 




















W. Morrison Lumber Co. 





a 





918-19 Lumber Exchange $3 MINNEAPOLIS, MINN. WHITE AND IDAHO CEDAR 
Long Poles Our Specialt ) 
Either White Cedar or uae y S us LfM(. 
DELIVERED PRICES ANYWHERE IN UNITED STATES e » a 
Address POLE DEPT. MINNEAPOLIS rm MINN. 


























WHITE CEDAR POLES 


Standard Cedar ¢ Sumber Cor 


934 Security Bank Building, MINNEAPOLIS, MINN. 


CEDAR POLES 


| Large Stock Constantly on Hand 
PACIFIC COAST POLE CO., Spokane, Wash. | TORREY CEDAR CO. - Clintonville, Wis. 


BELL LUMBER CO 54. SECURITY BANK BLDG 


WHITE CEDAR POLES: ___MINNEAPOus. MIN. 
PILING: TIES: = — 























Idaho Cedar Poles 






































: CAR LOAD 
— “a OR TRAINLOAD 
PRINCIPAL YARDS BAYFIELD «= BELLWOODD, WIS. 
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N order to place this book in the 
hands of every engineer and 







man responsible for the eco- 

nomical operation of motor and 
motor-driven tools, we will waive the 
charge of fifty cents, the published 
price, and put it on your desk all 
charges paid on receipt of request on 
letter head of responsible concern. 
No attention to postals. 


128 pages, }x7 inches, illustrated, 
bound in cloth. Address, 


The CUTTER 
COMPANY 


19th and Hamilton Streets 


PHILADELPHIA 















Strong 
Substantial 


CIRCUIT 
BREAKERS 


mean dependable ser- 
vice and well-protected 
machinery. 














CONDI CARBON BREAK 
CIRCUIT BREAKERS 
Mean Just That and 
a Lot More 


Condit Electrical Mfg. Co. 


© Manufacturers of Oil and Carbon Break Circuit-Breakers 
78 Batterymarch St. 


BOSTON, MASS. 


AGENTS 
New York City Cincinnati, 0. Pittsburg, Pa. Chicago, Ill. Philadelphia Pa’ 
Cleveland, 0. Portiand, Ore. Sanfrancisco, Cal. Montreal, Canada 
Toronto St. Paul, Minn. Spokane, Wash. 














See the 


on the 
Petticoat 























Telephone, 
Telegraph, 
Railwey 


























Standard Screw Glass Insulators 


ARE USED BY THE MOST SUCCESSFUL TELEPHONE, 
POWER AND TELEGRAPH COMPANIES IN THE WORLD 





All with the Patent Drip Petticoats 


Est. 1848 Hemingray Glass Co. Inc. 1870 
COVINGTON, KY. 


Factories, Muncie, Ind. 
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Westinghouse Steam Turbines are built 
for using high-pressure steam direct from 
the boilers or for generating power from 
exhaust of other engines. 








A Westinghouse Single Acting Com- 
pound Steam Engine will deliver a horse- 
power at the shaft for a smaller expenditure 
of steam than any other non-condensing en- 
gine under similar conditions. 








Westinghouse Horizontal Double-Acting 
Gas Engines are built in capacities of 500 
to 5000 horse-power to operate on nat- 
ural, producer or b ast furnace gases. 

















Westinghouse V ertical Single-Acting Gas 
Engines are designed for smooth running 
at high speed, suiting them particularly 
for driving direct connected generators. 








Westinghouse New Model Roney Me- 
chanical Stokers effect smokeless combus- 
tion, increase boiler capacity and reduce 
labor and maintenance cost. 








Westinghouse Automatic Gas Producers 
operate on bituminous or anthracite coal. 
They are simple and efficient in opera- 
tion. No gas holders; no grates. 








Westinghouse Leblanc Condensers insure 
high vacuum without bulky and expen- 
sive auxiliaries. No pump valves to be kept 
tight. Both air and circulating pumps are 
rotary, and mounted on the same shaft. 











New York, 165 Broadway 

Boston, 131 State Street 
Cleveland, New England Building 
Atlanta, Candler Building 


























Chicago, 171 La Salle Street 
Cincinnati, 1103 Traction Building 
St. Louis, Chemical Building 
Pittsburg, Westinghouse Building 








Equipments 


Steam 
Turbines 


Steam 
Engines 


Horizontal 


Gas Engines 


Vertical 
Gas Engines 


Mechanical 
Stokers 


Gas 


Producers 


Condensers 


Particulars regarding any of these equipments will be promptly furnished by nearest office. 


The Westinghouse Machine Co. 


Steam Turbines, Steam Engines, Gas Engines, Gas Producers, Mechanical Stokers and Condensers 


Philadelphia, North American Building 


Denver, 512 McPhee Buildin 
San Francisco, Hunt, Mirk 


Co. 
Mexico: G. & O. Braniff & Co., City of Mexico 
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# Westinghouseé 








Day Load Builders 


are consistent sellers and, when used in even moderate quantities in 
one neighborhood, are a very good source of profit to central stations, 
owing to the percentage of current consumed by each one sold. 





Pe 







An ever-increasing demand 


for Westinghouse Electrical Devices for the home, can be created 
by any central station in any district with the able assistance of 
estinghouse advertising literature. 




























Electric Toaster Stove Electric Disc Stove 





Electric Sad Iron 


Your 
powers of persuasion 














Westinghouse 
advertising assistance 
should be freely used in showing your 
prospective customers the benefits to be 
derived from, and the convenience in doing a 
big part of their domestic work by electricity. 
Every woman is interested in cooking, and each 
one is a probable customer when she is shown 
there is a better, easier, and cleaner way of 
cooking on the Westinghouse Toaster Stove, 
than on the gas range, or coal stove. Fol- 
low the same method with the Westing- 
house Electric Iron, and the rest of 
our devices, and you will soon 
have gratifying results. 


in the shape of booklets, folders, posters, 
car-cards, c*c., is given to all who sell 

Westinghouse devices, free ‘of charge. All 
our literature is handsomely printed on good 
paper, illustrating and describing these little 
domestic labor-savers in a popular manner, 
and never fails to make a good impression 
wherever shown. A note to our nearest 
district office will bring you samples 
of this literature, together with 

our selling proposition t> 


dealers. 
















































Westinghouse Electric & Manufacturing Co. 


Bort incimnati = Rel ci a. Pillatclek Se Lous | 
alo Cn Westinghouse Electric & Manufacturing Co. of Texas,—Dallas and El Paso, Texas 
Canada: Canadian Westinghouse Co., Ltd., Hamilton, Ontario Mexico: G. & O. Braniff & Co., City of Mexico 
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Metallic Flame Arc Lamps 


The most economical, satisfactory 
light producers on the market 





At four amperes they have a light- 
producing efficiency approximately 
double that of the direct-cutrent, and 
three times that of the alternating- 
current enclosed carbon arc lamp. 





The life of the electrodes is ex- 
ceptionally long; the light distribu- 
tion brilliant and uniform.% 


Westinghouse metallic flame arc 
lamps are usually, and 
most effectively, oper- 
ated iii conjunction with 
Westinghouse-Cooper 
Hewitt mercury recti- 
fiers. [hese are small, 
compact, and can be in- 
stalled in a very limited 
space. ) 




















" estinghouse 
Cooper Hewitt Rectifier 





Read all about our Metallic Flame Lamps in Circular 1155 


Westinghouse | Electric « pag oe Co. 


Atlanta 


Baltimore Fe eee a 
mime Co. of Orleans 


Canada: ramadan Weis wenmehone tel Hew 


Putsbars gett Lake Cary Seattle 
+ ae City of Mexico 



















































The Flectric Cable Co. ] 


BRIDGEPORT, CONN. 
Insulated Cables, Wires and Conductors of Every Type 


Our products are manufactured of the best material on new and 
modern buildi 























RUBBER INSULATED 


WIRES and CABLES 


FOR EVERY SERVICE 


Submarine and High-Tension 
Cables a Speciaity 


Paper-Covered Power Cables 


THE SAFETY INSULATED WIRE and CABLE CO. 
New York Boston Atlanta Chicago San Francisco 









Electric Pyrometers 4 
and Bristol’s Record- © 
ing Thermometers. \~ 


For All Commercial R: ae 
» Temperature up to 000° EF 


yy Write for illustrated bulletins. 

4 / BRISTOL'S Recording THERMOMETERS 
KE ially Valuable for T 

in Transformers. ‘ 


THE BRISTOL COMPANY, Waterbury, Conn. 





























PAPER — RUBBER 
INSULATED 


WIRES AND CABLES 


FOR ANY SERVICE IN ANY FINISH 


Waterbury Co. 
80 South Street . NEW YORK 
Factories : Brooklyn, N. Y. 

















Turn-down Socket. 

Five changes of light. 
Saves current with any lamp. 

Circulars and prices sent on request. 


DI-EL-ITE MFG. CO. 


120 Liberty Street NEW YORK 





































For 20 Years the Standard 


“QO, K.”” Weatherproof Wire 
“Parac’”’ Rubber Wire 
Bare Copper Wire 


at = ome, | eatherproof 
Slow-Burning Wire 


PHILLIPS INSULATED WIRE Co: 


PAWTUCKET, R. I. 





SAVE COMMUTATOR WEAR 


by using DIXON’S GRAPHITE BRUSHES. 
We’ve used them on our machines and have 
not turned down commutators in eight years. 
Write for Booklet 47-M. Its sent to you free on request. 


Joseph Dixon Crucible Co. : Jersey City, N. J. 



















NATIONAL METAL MOLDING COMPANY 







4 





ate 


“Flexduct”’ Flexible Fibre Tubing “Economy” Rigid Conduit 
“National” Metal Molding ‘“Sherarduct’’ Sherardized Conduit 
Send for Catalog 





Western Headquarters for Electrical Books 


ELECTRICAL REVIEW PUBLISHING CO. 
507 Marquette Bidg., Chicago 





Complete Stock of all Electrical Books on Hand 














PITTSBURGH, PA. 
MADE BY 


‘DETROIT 
DETROIT 


RUBBER COVERED 2“ 


WIRES | = 


DETROIT 











POLES! POLES! POLES! 


We make a specialty of poles 25 feet and under for 
telephone lines and extension work. Sound and 
straight from son fo butt. Well selected and econom!- 
cally handled. rite for prices. 


~—~PERLEY LOWE & COMPANY 














































